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SAFETY SUMMARY

The following general safety precautions must be observed during all phases of operation, service,
and repair of this instrument. Fallure to comply with these precautions or with specific warnings
elsewhere Iin this manual violates safely standards of design, manufacture, and Iintended use of the
instrument. Hewlett-Packard Company assumes no liabllity for the customer’s fallure to comply
with these requirements.

GROUND THE INSTRUMENT.

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical
ground. The instrument is equipped with a three-conductor ac power cable. The power cable
must either be plugged into an approved three-contact electrical outlet or used with a three-contact
to two-contact adapter with the grounding wire (green) firmly connected to an electrical ground
(safety ground) at the power outlet. The power jack and mating plug of the power cable meet
International Electrotechnical Commission (IEC) safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE.

- Do not operate the instrument in the presence of flammable gases or fumes. Operation of any
electrical instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS.

Operating personnel must not remove instrument covers. Component replacement and internal
adjustments must be made by qualified maintenance personnel. Do not replace components with
power cable connected. Under certain conditions, dangerous voltages may exist even with the
power cable removed. To avoid injuries, always disconnect power and discharge circuits before
touching them.

DO NOT SERVICE OR ADJUST ALONE.

Do not attempt internal service or adjustment unless another person, capable of rendering first aid
and resuscitation, is present.

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT.

Breakage of the Cathode-ray Tube (CRT) causes a high-velocity scattering of glass fragments (implosion).
To prevent CRT implosion, avoid rough handling or jarring of the instrument. Handling of the CRT shall
be done only by qualified maintenance personnel using approved safety mask and gloves.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.

Because of the danger of introducing additional hazards, do not install substitute parts or perform
any unauthorized modification of the instrument. Return the instrument to a Hewlett-Packard
Sales and Service Office for service and repair to ensure that safety features are maintained.

DANGEROUS PROCEDURE WARNINGS.

Warnings, such as the example below, precede potentially dangerous procedures throughout this
manual. Instructions contained in the warnings must be followed.

Dangerous voltages, capable of causing death, are present in this instrument.
Use extreme caution when handling, testing, and adjusting.

S§8-2-1/76
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Model 1610B

General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This Operating and Service Manual contains in-
formation required to install, test, and service the
Hewlett-Packard Model 1610B Logic State Analyzer.
Operating instructions are provided in a separate Oper-
ating Guide supplied with the instrument. It should be
kept with the instrument for use by the operator. The
part number of the guide is listed on the title page of
this manual.

1-3. Also listed on the title page is a microfiche part
number. This number can be used to order 4 x 6-inch
microfilm transparencies of the manual. Each micro-
fiche contains up to 96 photo-duplicates of the manual
pages. The microfiche package also includes the latest
Manual Changes supplement.

1-4. SPECIFICATIONS.

1-5. Instrument specifications are listed in table 1-1.
These specifications are the performance standards or
limits against which the instrument is tested. Supple-
mental characteristics in table 1-2 are not specifications
but are included as additional information for the user.

1-6. INSTRUMENTS COVERED BY THIS
MANUAL.

1-7. Attached to the instrumentis a serial number tag.
The serial numberisin the form: 0000 A00000. Itisin two
parts; the first four digits and the letter are the serial
prefix, and the lastfive digits are the suffix. The prefix is
the same for all identical instruments. The suffix, how-
ever, is assigned sequentially and is different for each
instrument. The contents of this manual apply to instru-

ments with the serial number prefix(es) listed under
SERIAL NUMBERS on the title page.

1-8. An instrument manufactured after the printing of
this manual may have a serial number prefix thatisnot
listed on the title page. This unlisted serial number
prefix indicates that the instrument is different from
those described in this manual. The manual for this
newer instrument is accompanied by a Manual Changes
supplement. This supplement contains ‘“change infor-
mation” that explains how to adapt the manual for the
newer instrument.

1-9. In addition tochangeinformation,thesupplement
contains information for correcting errors in the man-
ual. To keep this manual as current as possible, Hewlett-
Packard recommends that you periodically request the
latest Manual Changes supplement. The supplement for

this manual is identified with the manual print date and
part number, both of which appear on the manual title
page. Complimentary copies of the supplement are
available from Hewlett-Packard.

1-10. For information concerning a serial number pre-
fix that is not listed on the title page or in the Manual
Changes supplement, contact your nearest Hewlett-
Packard Office.

1-11. DESCRIPTION.

1-12. The Model 1610B is a general-purpose, keyboard-
controlled, logic state analyzer offering ease and con-
venience in the analysis of complex state machines. The
1610B synchronously performs real-time trace and count
measurements at up to 10-MHz rates. Input states are
sensed through high-impedance probes grouped into
four 8-bit pods with a fifth pod for clocks and clock
qualifiers. Each pod may be separately preset to TTL
logic threshold or variably adjusted in the range of
+10 volts.

1-13. The 1610B has three data display modes: Trace
List, Trace Graph, and Trace Compare. The Trace List
display mode provides a tabular listing of states in the
order of their occurrence. Twenty trace states (one per
line) are displayed on screen, and “roll” keys allow view-
ing of the entire 64-state listing. The Trace Graph dis-
play mode presents a graph of data magnitude versus
time for all 64 states. Each state is shown as a dot with a
vertical displacement corresponding to its binary mag-
nitude with an increasing horizontal displacement for
successive states in the order of their occurrence. The
result is a waveform analagous to oscilloscope voltage
magnitude displays. The Trace Compare display mode
presents a tabular listing of the differences between
results in the present measurement and a stored mea-
surement. The listing is formatted and rolled in the same
manner as the Trace List. Results of the two measure-
ments are exclusive ORed, and identical bits are dis-
played as zeros.

1-14. Input data is gathered at the active edge of the
specified qualified clock and treated as one parallel
state. Trace measurement is a collection of these state
values as they occur. Trace position may be selected to
start, center, or end where the input data satisfies the
specified state sequence. A state sequenceis oneto seven
state conditions which must be found in the sequence
specified by the operator. Intermediate steps not satisfy-
ing the sequence are ignored. Sections of branched,
looped, or nested forms of state flow may be directly
located by state sequences.

11
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1-15. The trace measurement may be further qualified
by specifying which occurrence of the state is to be
found. Each state in a state sequence may be specified to
occur from 1 to 65 536 times. This specification will
locate the nth pass of a loop beginning at the specified
state.

1-16. The 1610B performs time and state counting mea-
surements in absolute and relative modes. It displays
time or the number of count states occurring between
each state from the trace position in the absolute mode
and between each traced statein therelative mode. Time
measurements have a range of 0 to 429 seconds with
0.1% accuracy and 100 ns resolution. State counts have a
range of 0 to 4 294 967 295.

1-17. OPTIONS.

1-18. Thefollowing options are available for the 1610B:

Option 003: Model 1610B with HP-IB (Hewlett-Packard
Interface Bus) capability; provides remote control of
front-panel functions. A separate Operating and Service
Manual Supplement is supplied with the option.

Option 004: Model 16108 with Model 9876A Thermal
Printer (includes Interface Cable, HP Part No. 01610-
61637); provides hard copy of measurement specifica-
tions and data.

1-19. ACCESSORIES SUPPLIED.

1-20. The following accessories are supplied with the
1610B:

Five 8-bit Data Probes (HP Model 10248B or 10248C)
One 2.3 m (7.5 ft) Power Cable (refer to Section II)
One Extender Board (HP Part No. 01610-66519)
Four Extender Cables as follows:

16-pin (HP Part No. 01610-61621)

14-pin (HP Part No. 01610-61622)

Table 1-1.

Model 1610B

High Speed (HP Part No. 01610-61623; 3 connectors)
High Speed (HP Part No. 01610-61624; 2 connectors)

Ten Adapters, two-to-one demultiplexing (HP Part No.
5061-3613).

1-21. ACCESSORIES AVAILABLE.

1-22. The following accessories are available for the
1610B:

Model 10275A PDP-11 Unibus Interface provides easy
connection between a 1610B and a Digital Equipment
Corporation PDP-11 Minicomputer.

Model 10276A LSI-11 Q-Bus Interface provides easy
connection between a 1610B and a Digital Equipment
Corporation LSI-11 Minicomputer.

Model 10277A General Purpose Probe Interface pro-
vides a convenient method of connecting a 1610B to
digital systems.

Model 10278 A HP 1000 Series Interface provides easy
connection between a 1610B and an HP 1000 Series
Minicomputer.

Model 10279A Nova 31 Interface provides easy con-
nection between a 1610B and a Data General Nova 31
Minicomputer.

Model 10280A Micro-Nova Interface provides easy con-
nection between a 1610B and a Data General Micro-
Nova Minicomputer.

Model 52126A Intel Multibus Interface provides easy
connection between a 1610B and an Intel Mini-
computer.

Probe Lead Kit (HP Part No. 10248-69501) provides a
set of 12 probe lead cables and a connector clip for
one 10248B or 10248C probe.

Probe Tips (HP Part No. 10230-62101) for use with extra
probe lead kits or as replacement tips.

1-23. RECOMMENDED TEST EQUIPMENT.

1-24. Equipment required to maintain the Model 1610B
islisted in table 1-3. Other equipment may be substituted
if it meets or exceeds critical specifications listed in the
table.

Specifications

PROBE INPUTS

INPUT RC: approx 50 k) shunted by approx 14 pF
with 10248B probe or approx 100 kQ shunted by
approx 14 pF with 10248C probe at the probe tip.

INPUT BIAS CURRENT: <20 uA.

MAXIMUM INPUT: -15 V to +15 V.

MINIMUM INPUT SWING: 0.6 V p-p.

INPUT THRESHOLD: TTL, fixed at approx +1.5 V;
variable, 10 Vdec.

CLOCK INPUTS

MASTER CLOCK REPETITION RATE: to 10 MHz.

MINIMUM CLOCK WIDTH: 20 ns at threshold level.
Master active edge to master active edge: 100 ns min.

Master active edge to next slave active edge: 20 ns
min.

Slave active edge to next slave or master active
edge: Ons min (see Multiple Clock Timing figure
below).

20ns —>| |<— NO SLAVE CLOCK MAY OCCUR
MASTER |\ L ‘

4
cLocx 1 ! / 100ns A—I ©
! T/No masTER cLock |
| " mav occur
o

|
SLAVE A |
cLock ® |
|
|

SLAVE

CLOCK

DATA SAMPLED AT
POINTS A,B, AND C
WILL BE DISPLAYED
ON THE SAME LINE
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Table 1-1. Specifications (Cont’d)

DATA AND QUALIFIERS INPUTS

SETUP TIME, DATA AND QUALIFIERS (Including
Don’t Care): Time qualifiers and data must be
present prior to active edge of clock, 20 ns max.

HOLD TIME, DATA AND QUALIFIERS (Including
Don’t Care): Time qualifiers and data must remain
present and stable after active edge of clock, 0 ns.

NOTE
Ground unused qualifier inputs to prevent
stray pickup.

TRIGGER AND MEASUREMENT ENABLE

OUTPUTS

TRIGGER OUTPUT (Rear Panel). The 50 ns 10 ns
positive TTL trigger pulse is generated each time
the trace positionisrecognized. If the trace includes
a word sequence, the pulse occurs when the last
word is found. The trigger output pulses will con-
tinue on each occurrence of the trigger after a trace

has been initialized unless either the STOP key or
the FORMAT SPECIFICATION key is pressed. If
either of these keys is pressed, the trigger output
will be disabled (low) until the TRACE key is pressed.
Whenever the TRACE key is pressed, the 1610B ini-
tializes the data acquisition circuitry before starting
the trace. During initialization time, the trigger out-
putis disabled (low). If continuous trace or compared
trace mode is selected, the trigger output will be
disabled during the reinitialization period between
traces.

MEASUREMENT ENABLE OUTPUTS (Rear Panel).
The positive TTL level measurement enable output
(+) goes high and remains high when the 1610B is
looking for trace position. It goes low when a trace
position is recognized or if the STOP key is pressed.
In continuous or compared trace modes, the transi-
tions repeat each time the 1610B makes a new mea-
surement. Measurement enable output (-) is the
complement of measurement enable output (+).

Table 1-2. Supplemental Characteristics

GENERAL

MEMORY DEPTH: 64 data states; 20 states aredisplayed
on screen, roll keys permit viewing all 64 data states.

COUNT TIME: resolution, 100 ns; accuracy, 0.01%. Max-
imum time, 429.4 seconds.

COUNT STATES: 0 to 2% -1 events (4 294 967 295;
decimal). Counts can be in either STATE or TIME.
In TIME, count is in microseconds.

OCCURRENCE COUNT: 1 to 2' (65 536; decimal).

POWER: 100, 120, 220, 240 Vac, -10% to +5%; 48 to 61 Hz;
260 VA max.

DIMENSIONS: see outline drawings.

OPERATING ENVIRONMENT

Temperature: 0° C to +55° C.

Humidity: up to 95% relative humidity at +40°C.

Altitude: to 4600 m (15 000 ft).

Vibration: vibrated in three planes for 15 min each with
0.25 mm (0.010 in.) excursions, 10 to 55 Hz.

WEIGHT: net, 26.5 kg (58.5 1b).

| -
Oo0oo
| ]
(.7 m]
752
(29-5/8)
725
(28-9/16)
ToP
TITTIITETIT

NOTES
1. DIMENSIONS ARE FOR GENERAL
INFORMATION ONLY. IF DIMEN-
SIONS ARE REQUIRED FOR BUILD-
ING SPECIAL ENCLOSURES, CON-
TACT YOUR HP FIELD ENGINEER.
2. DIMENSIONS ARE IN MILLIMETRES

AND (INCHES).
| 425 |
‘ (16-3/4) ‘
- 214
y (o] :{E (8-7/16)
SIDE 230
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General Information

Table 1-3. Recommended Test Equipment

Model 1610B

Recommended
Instrument Critical Specification Model Use*
Current HP547A T
Tracer
Dual-channel 100-MHz, dual channel, HP1722B or PAT
Osilloscope delayed sweep, time HP1743A
interval measurement,
0.1 ns resolution,
0.5 ns accuracy
Digital 4 digit, 1000 V, HP3465A PAT
Voltmeter 0.1% accuracy
Pulse 10 V into 50 ohm, HP8013B P
Generators (2) external trigger,
adjustable delay
Logic Probe Monitor digital HP10525T T
signals
Logic Pulser Pulse digital HP10526T T
circuits
50-ohm HP10100C P
Feedthroughs (2)
BNC-to- HP Part No. P
Alligator 8120-1292
Clip
Adapters (2)
AC Current HP1110A T
Probes (2)

*P=Performance Test; A=Adjustments; T=Troubleshooting.
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Installation

SECTION I

INSTALLATION

2-1. INTRODUCTION.

2-2. This section contains information for installing
the Model 1610B. Included are initial inspection pro-
cedures, power and grounding requirements, and in-
structions for repacking the instrument for shipment.

2-3. INITIAL INSPECTION.

2-4. Inspect the shipping container for damage. If the
shipping container or cushioning material is damaged,
it should be kept until contents of the shipment have
been checked for completeness and the instrument has
been checked mechanically and electrically. Procedures
for checking electrical performance are given in Section
IV.If the contents are incomplete, if thereis mechanical
damage or defect, or if the instrument does not pass the
Performance Tests, notify the nearest Hewlett-Packard
Office. If the shipping container is damaged, or if the
cushioning material shows signs of stress, notify the
carrier as well as the Hewlett-Packard Office. Keep the
shipping materials for carrier’s inspection. The HP
office will arrange for repair or replacement at HP
option without waiting for claim settlement.

2-5. PREPARATION FOR USE.

2-6. POWER REQUIREMENTS. The 1610B requires a
power source of 100, 120, 220, or 240 Vac, -10% to +5%;
single-phase, 48 to 61 Hz; 260 VA maximum.

CAUTION

The instrument may be damaged if the Line
Voltage Selection Connector is not properly
installed to match the input line voltage.

2-7. LINE VOLTAGE SELECTION. 100-, 120-, 220-, or
240-volt operation is selected by connecting the AC Line
Voltage Selection Connector onto one of four tapsinside
the bottom cover of the instrument (see figure 2-1). To
check or change positions of the Line Voltage Selection
Connector, proceed as follows:

a. Disconnect ac power cable.
b. Remove bottom cover.

c. Connect Line Voltage Selection Connector onto
tap for desired voltage.

d. For 100V or 120V operation, install 5A fuse (HP
Part No. 2110-0010).

240V TAP \
220V TAP
N

120V TAP
\

100V TAP—

LINE SELECT
CONNECTOR

1610B BOTTOM VIEW

Figure 2-1. Line Voltage Selection

~e. For 220V or 240V operation, install 3A fuse (HP
Part NO. 2110-0003).

f. Reinstall bottom cover.

2-8. POWER CABLE. This instrument is equipped with
a three-wire power cable. When connected to an appro-
priate ac power receptacle, this cable grounds the in-
strument cabinet. The type of power cable plug shipped
with each instrument depends on the country of destina-
tion. See figure 2-2 for part numbers of power cables and
plug configurations available.

8120-2857 8120-1369

8120-1351 8120-2104 8120-1378

Figure 2-2. Power Cables Available
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Installation

2-9. PROBE INSTALLATION. Sockets for connecting
clock and data probes are located under the keyboard
(see figure 2-3). Pod numbers correspond with the format
specification menu display. To connect probes, proceed
as follows:

a. Slide spring clip on probe plug to unlocked
position. ‘

b. Hold probe plug with molded ridge on left and
plug it into socket under keyboard.

c. Slide spring clip on probe plug to locked position.

2-10. PRINTER INTERFACE. A printer connector on
the rear panel permits interfacing the 1610B with an HP

Model 1610B

Model 9866 A or Model 9866B printer for obtaining hard
copy of all display menus except graph. (HP Part No. for
the Interface Cable is 09866-61630.)

2-11. REPACKING FOR SHIPMENT.

2-12. If the instrument is to be shipped to a Hewlett-
Packard Sales/Service Office for service or repair,attach
a tag showing owner (with address), complete instru-
ment serial number, and a description of the service
required.

2-13. Use the original shipping carton and packing
material. If the original packing material is not avail-
able, the Hewlett-Packard Sales/Service Office will
provide information and recommendations on materials
to be used.

SPRING CLIP

DETAIL A
<¢— UNLOCKED

- |LOCKED

Figure 2-3. Probe Installation
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SECTION Il

OPERATION

Detailed operating information is provided in the 1610B
Operating Guide supplied with the instrument.
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Performance Tests

SECTION IV

PERFORMANCE TESTS

4-1. INTRODUCTION.

4-2. This section provides two types of performance tests:
Operation Verification and Performance Verification.
The Operation Verification provides approximately 90%
assurance that the 1610B and its input probes are
functioning properly without testing all the specifica-
tions listed in table 1-1. The Performance Verification
checks electrical parameters of the instrument using the
specifications in table 1-1 as performance standards.
Unless the detailed Performance Verification is required,
it is recommended that only the Operation Verification
be performed. All tests can be performed without access
to the interior of the instrument.

4-3. EQUIPMENT REQUIRED.

4-4. Test equipment (required only for the Performance
Verification) is listed in the Recommended Test Equip-
ment table in Section I. Any equipment that satisfies the
critical requirements given in the table may be sub-
stituted for the recommended model(s).

4-5. PERFORMANCE TEST RECORD.

4-6. Performance Test results may be recorded in the
Performance Test Record at the end of this section. The
test record lists all tested specifications and their accept-
able limits. Test results recorded atincoming inspection
can be used for comparison in periodic maintenance and
after repairs or adjustments.

4-7. OPERATION VERIFICATION.

4-8. To verify that the Logic State Analyzer is performing properly without testing all specifications listed in table
1-1, the Operation Verification is recommended. This procedure consists of six internal tests: ROM/RAM, Display,
Keyboard, Trace, Interrupt, and Printer. To initiate these tests, the 1610B must first be put into the self-test mode.
Pressing the START button on the rear panel will automatically run the ROM/RAM test and place the 1610B in the
self-test mode. Repeated pressing of the FIELD SELECT key may then be used to select the desired test. To abort the
self-test mode, the DEFAULT key may be pressed at the end of any test. Kach test is controlled and evaluated by the
microprocessor in the 1610B. The results of each test are then displayed on screen by the microprocessor.

4-9. ROM/RAM TEST.

DESCRIPTION:

This test verifies proper operation of the microprocessor; ROMs A6U17 thru U24; RAMs A5U1, U2, U5, U6, U9,
U10, U13, Ul4; and associated microprocessor interface circuits. Microprocessor ROM circuits are checked
with a checksum subroutine. The RAMs are tested by first writing a portion of data contained in ROM into the
RAM then reading it back and comparing it to the data contained in ROM. During ROM/RAM test, the 1610B
screen is filled with random characters. When the test has passed, the 1610B will beep and the display test will be
shown on screen. If the ROM/RAM test fails, the microprocessor continuously repeats the test. This will resultin a

cycling display of random characters.
PROCEDURE:
a. Set LINE switch to on position.

b. Press START button on rear panel of 1610B.

c. Verify that 1610B beeps one time =~ 2 seconds after START button is released.
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PERFORMANCE TESTS

4-10. DISPLAY TEST.

DESCRIPTION.

This test verifies proper operation of the CRT display. During the test, you can check display size, intensity ratio,
and verify that all characters are displayed properly. The test may be repeated by pressing the TRACE key.

PROCEDURE:
a. Set LINE switch to on position.
b. Press START button on rear panel of 1610B.

c. Verify that display is as shown in figure 4-1 with “1610 VERIFICATION-COMPLETE” message in upper-right
corner.

Figure 4-1. Display Test

4-2
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4-11. KEYBOARD TEST.

DESCRIPTION.

This test verifies that the 1610B detects each of the 39 keys on the keyboard. The keys are pressed one at a timein any
order, but the FIELD SELECT key must be pressed last. After each key is pressed, the corresponding key code for
that key is displayed (see table 4-1 for key codes). In addition,that key code is removed from the string of key codes
that have not been detected (missing codes). When the FIELD SELECT key is pressed, the 1610B checks for any
remaining key codes in the code string. If there are none, the test will pass. If any key codes remain in the string, the
test will fail. After the key code test is completed, it can be restarted by pressing the TRACE key.

PROCEDURE:

a. Set LINE switch to on position.

b. Press START button on rear panel of 1610B.
c. Press FIELD SELECT key repeatedly until Keyboard Test is selected and displayed.

d. Press each key on the keyboard one at a time, ending with the FIELD SELECT key.

e. Verify that “1610 VERIFICATION-COMPLETE” message is displayed.

Table 4-1. Key Codes

Key Code Key Code
FORMAT SPEC H C C
TRACE SPEC I D D
LIST J E E
GRAPH K F F
COMPR vs STORE L DELETE N
| ROLL / INSERT |
t ROLL . DEFAULT —
X X DECR ?
0 0 INCR :
1 1 — CURSOR &
2 2 t CURSOR $
3 3 | CURSOR %
4 4 — CURSOR ’
5 5 | STORE R
6 6 11 SWAP Q
7 7 PRINT P
8 8 TRACE S
9 9 STOP T
A A [ ] _
B B

4-3
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4-12. TRACE TEST.

SPECIFICATION:
Master Clock Repetition Rate: to 10 MHz.
Master Active Edge to Master Active Edge: 100 ns min.

DESCRIPTION:

This test verifies proper operation of the data acquisition circuitry; this includes the clock and data probes as well as
circuitry on the Al, A2, and A3 Assemblies. A data source is provided at the rear panel of the 1610B for use in the
trace verification test. The clock rate from the rear-panel data source is 10 MHz. Therefore, the repetition rate
specification in table 1-1 is checked during this test. During trace test, the microprocessor sets up various conditions
in the trace and format specification menus, then commands the data acquisition circuitry to gather data. The
microprocessor checks this data and displays results of the trace test on screen. These results are segmented so that
each probe can be tested separately. When none of the probes are connected to the rear-panel data source, the 1610B
will display “POD 4321 CT”. This message indicates failure of the probe pod test. The “C” means that the clock pod test
has failed. Circuits checked during the clock pod test are: multiple clock, clock qualifiers, and slow-clock detection. “T”
means that the count time test has failed. “POD 4321” indicates that the respective data acquisition circuitry for each
pod has failed the data acquisition test. When the clock probe is connected to the data source, the “C” and “T”
indications should no longer be displayed. After the clock probe is connected and tested, each data probe can be
tested one at a time. Each time a data probe is connected to the rear-panel data source, the pod number for that probe
is no longer displayed, and test results are updated to indicate that the pod has passed the test. The trace test will be
automatically repeated until all pods have passed the test or until the STOP key is pressed. Thetrace test may be run
continuously by pressing the TRACE key. Once the TRACE key is pressed, the STOP key may be pressed to
terminate continuous execution of the test.

PROCEDURE:
a. Set LINE switch to on position.
b. Set all front-panel POD THRESHOLD switches to TTL positions.
c. Connect the clock probe and all four data probes to their respective connectors located under the keyboard.
d. Press START button on rear panel.
e. Press FIELD SELECT key repeatedly until Trace Test is selected and displayed on screen.
f. With no pods connected to the rear panel, verify that “POD 4321 CT” is displayed.
g. Connect clock probe pod to CLOCK OUTPUT pod connector on rear panel.
h. Verify that “CT” is no longer displayed and that test results indicate “PASSED” for count time and clock pod.
1. Without removing clock pod, connect one of the data pods to DATA OUTPUT pod connector on rear panel.

j. Verify that the pod’s number is nolonger present and that test result for the respective pod number now indicates
“PASSED”.

k. Repeat steps i and j for each remaining data probe.

L. Verify that display indicates all pods have passed and that “1610 VERIFICATION COMPLETE” message is
displayed.
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4-13. INTERRUPT TEST.

DESCRIPTION:
This test verifies proper operation of maskable interrupt circuitry on Microprocessor Board A6. When enabled, this
circuitry generates interrupts at a fixed rate; the interrupt test verifies that the rate is correct. IC’s involved in the
test are: A6U7, U9A, U2, U46, U43, U28, and U26. Once this test is entered, pressing the TRACE key will result in
continuous execution.

PROCEDURE:
a. Set LINE switch to on position.
b. Press START button on rear panel.
c. Press FIELD SELECT key repeatedly until the Interrupt Test is selected and displayed.
d. Verify that “1610 VERIFICATION-COMPLETE” message is displayed.

4-14. PRINTER TEST

DESCRIPTION:
This test checks printer interface circuitry and the 9866A/B Thermal Printer if one is connected. When a
printer is connected, the 1610B will output the bottom line of the printer test. The printed line on the 9866A/B
should be identical to the line shown at the bottom of the 1610B screen. The 1610B also displays the test results.
Continuous execution of this test can be initiated with the TRACE key. To stop continuous execution, press the STOP
key.

PROCEDURE:
a. Set LINE switch to on position.
b. Press START button on rear panel.
¢. Press FIELD SELECT key repeatedly until Printer Test is selected and displayed.
d. When Printer Test is complete, verify that the printed line is identical to the line shown at the bottom of the

1610B display. If no printer is connected, it is only necessary to verify that “1610 VERIFICATION-
COMPLETE” message is displayed on screen.

4-15. PERFORMANCE VERIFICATION.

4-16. The following procedures verify electrical parameters of the 1610B using specifications in table 1-1 as the
performance standards.

NOTE
The Performance Verification requires that the probe
inputs be connected to pulse generator outputs. A con-
venient connector that includes a 50 ohm termination

BNC
CONNECTOR

for a pulse generator can be fabricated as shown in TWO
figure 4-2. 100 OHM
1 WATT
RESISTORS

BNC connector .........covvviiiennnnnnnnn. 1250-0083
solderlug........ccovvii i, 0360-1632
NUE .. e e e 2950-0001
2 resistors, 1 watt, 100 ohms ............... 0760-0024

Figure 4-2. 50-Ohm Test Connector

4-5
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4-17. INPUT THRESHOLD AND MINIMUM INPUT SWING TEST.

SPECIFICATION:

Input Threshold: TTL fixed at approx +1.5 volts.
Minimum Input Swing: 0.6 volt peak-to-peak.

DESCRIPTION:

This procedure verifies that clock qualifier and data probe inputs recognize the proper stateof a 1 or0 when an input
signal is compared with the threshold voltage. It also checks the 0.6 volt peak-to-peak minimum input swing

specification.
EQUIPMENT:

Pulse Generator
Oscilloscope

MODEL 1610B

PULSE GENERATOR

MONITOR
OSCILLOSCOPE

O >

oo

GND

< ™ ~ -
[a] [a] Q
8 8 8 5 ¥ +OUT(I;UT
[ a a a o
—— - — L e e
CLK |:
CLkJKRL
javatos |
GND_ __ __ ¢
POD 1 ¢
8BTS0y
SS. U §
POD 2
BITSO7_ ¢
[GND __ __ ¢4
POD 3
8Tso7 __ _ | _
GND
————— s
POD 4
BITS0-7 __ __ 1 __ ¢
GND
S — — AN

500*

10:1 PROBE

*(SEE FIGURE 4-2 FOR CONSTRUCTION
OF THIS CONNECTOR)

Figure 4-3. Input Threshold and Minimum Input Swing Test Setup
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PROCEDURE:
a. Set 1610B LINE switch to off then on to initialize the 1610B.

b. Set all POD THRESHOLD switches to TTL position.

c. Connect Clock L input to pulse generator as shown in figure 4-3.

- 400ns -

200ns ——————f
PIAVDC e e — — — — — L — — — — ] VP bou
S 10— !

Figure 4-4. Input Threshold and Minimum Swing Test Waveform

d. Adjust pulse generator output for waveform as shown in figure 4-4.

e. Set Clock L slope to [+] and all other clock slopes to [OFF].

f. Verify that “WARNING-SLOW CLOCK” message is not displayed in upper-left corner of screen.
g. Repeat steps d through f for Clocks J and K, one at a time.

h. Change Clock dJ slope to [+/-].

i. Label all bits of Pod 1 “A”; all bits of Pod 2 “B”; all bits of Pod 3 “C”; and all bits of Pod 4 “D”.
j. Set numerical base to binary for labels A, B, C, and D.

k. Connect bit 0 of Pod 1 to pulse generator as shown in figure 4-3.

1. Press TRACE key and verify that the corresponding bit shows alternating 1’s and 0’s on screen.
m. Disconnect bit 0 of Pod 1 from pulse generator.

n. Repeat steps k through m for all remaining data bits, one at a time, for all remaining data pods.
0. Connect Pod 1 bit 0 and qualifier bit 0 to pulse generator as shown in figure 4-3.

p. Press FORMAT SPECIFICATION; set qualifier bit 0 to “0” for both plus and minus slope and all other
qualifier bits to “X” (Don’t Care).

q. Press TRACE and verify that Pod 1, bit 0 contains only (’s.
r. Set qualifier bit 0 to 1 for both + and - slope. Set all other qualifier bits to Don’t Care.
s. Press TRACE and verify that Pod 1, bit 0 contains only 1’s.

t. Repeat steps o through s for the remaining qualifier bits, one at a time.

4-7
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4-18. INPUT THRESHOLD RANGE TEST.

SPECIFICATION:
Input Threshold: Variable, +10 Vdc.

DESCRIPTION:
This procedure verifies that the variable threshold voltage adjustment has a =10 volt dc range for each pod.

EQUIPMENT:
PUlSe GeREIator . ... ...ttt ettt ettt ettt e et e HP 8013A
OSCIILOSCOPE .t vttt vttt ettt e e e e e e HP 1722B or HP 1743A
MONITOR
MODEL 1610B OSCILLOSCOPE
PULSE GENERATOR
< ™ o~ —
o o o a - OuTPUT
g 2 & ¢ @° A
- o —_
CLK >
o s ——1——
L03
D ¢
————— —9 GND
POD 1 4
BIT O
______ -— 10:1 PROBE
GND
_____ -9
POD 2
wio_ 44
oo |
POD 3
BIT O _________?
) R ——
POD 4
BIT O
—————— } — — — —¢
ono 4
- T . *(SEE FIGURE 4-2 FOR CONSTRUCTION
500 OF THIS CONNECTOR)
Figure 4-5. Input Threshold Range Test Setup
PROCEDURE:

a. Press 1610B LINE switch to off then on to initialize the 1610B.

b. Connect Clock J input to pulse generator as shown in figure 4-5.
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400ns >

l4————— 200ns —————

p————— 200ns —————iwy

OV——-J

- 400ns

e ————— 200ns ———9

————— 200ns =t

-10V

Figure 4-6. Input Threshold Range Test Waveform

c. Adjust pulse generator for output waveform A as shown in figure 4-6.

d. Set Clock threshold switch to VAR position and turn clock threshold adjustment fully clockwise.
e. Verify that “WARNING-SLOW CLOCK” message is present at upper-left corner of screen.

f. Adjust pulse generator for output waveform B as shown in figure 4-6.

g. Turn clock threshold adjustment fully counterclockwise.

h.  Verify “WARNING-SLOW CLOCK” message is present at upper left-hand corner of screen.

1. Set Clock POD THRESHOLD switch to TTL position.

j. Connect clock probe pod to rear-panel OUTPUT CLOCK pod connector.

k. Connect bit 0 of pods 1 thru 4 to pulse generator as shown in figure 4-5.

1. Set POD THRESHOLD switches for Pods 1 thru 4 to VAR position and turn threshold adjustments for Pods 1
thru 4 fully counterclockwise.

m. Hold TRACE key down until continuous trace is displayed at upper-right corner of screen.
n. Verify that data displayed is all F’s.

0. Adjust pulse generator for output waveform A as shown in figure 4-6.

p. Turn threshold adjustments fully clockwise for pods 1 thru 4.

q. Verify that data displayed is all 0’s.
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4-19. MINIMUM CLOCK WIDTH TEST.

SPECIFICATION:
Minimum Clock Width: 20 ns at threshold level.

DESCRIPTION:
This test verifies that the clock input circuitry functions properly with an input signal having a minimum clock
width.

EQUIPMENT:
Pulse Generator ... ......o.uueit ittt e e HP 8013B
OSCIIIOSCOPE + vttt ettt e HP 1722B or HP 1743A
MONITOR
MODEL 1610B OSCILLOSCOPE
PULSE GENERATOR
+OUTPUT
CLK A
- o
GND
'
CLK | :‘>
CLOCK J
CLOCK K 10:1 PROBE
CLOCK L
QUAL 0-3
GND
500 *(SEE FIGURE 4-2 FOR CONSTRUCTION
OF THIS CONNECTOR)
Figure 4-7. Minimum Clock Width Test Setup
PROCEDURE:

a. Press 1610B LINE switch to off then on to initialize 1610B.
b. Set clock threshold switch to TTL position.

c. Connect Clock J, Clock K and Clock L inputs to pulse generator as shown in figure 4-7.

4-10
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k.

L

-¢ 120ns >
+3V ———— 4*
®
ov
—J 20ns 100ns >
+3Vv
QV =—— .h

Figure 4-8. Minimum Clock Width Test Waveform

Adjust pulse generator for output waveform A as shown in figure 4-8.
Press TRACE key.

Verify that “WARNING-SL.LOW CLOCK” message is not displayed in upper-left corner of screen and that time
is either 0.1 or 0.2 microseconds.

Press FORMAT SPECIFICATION key and set Clock J slope to [OFF] and Clock K to [+].
Repeat steps e and f.

Press FORMAT SPECIFICATION key; set Clock K slope to [OFF] and Clock L slope to [+].
Repeat steps e and f.

Press FORMAT SPECIFICATION key then press DEFAULT.

Adjust pulse generator for waveform B as shown in figure 4-8.

m. Repeat steps e thru j.

4-11
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4-20. DATA SETUP AND HOLD TIME TEST.

SPECIFICATION:
Data Setup Time: 20 ns max.
Data Hold Time: 0 ns.

DESCRIPTION:
Since the data inputs are sampled with selected transition of the clock, they must remain stable at the time of the
clock to ensure that the desired input state is sampled. Data setup and hold time specifications define the time period
that data inputs must remain stable. Data setup time is the time prior to the clock that data inputs must begin to be
stable; data hold time is the time after the clock when data inputs are no longer required to remain stable. This testis
to verify that the correct state is sampled when data inputs with minimum set up and hold time requirements are
presented to the 1610B.

EQUIPMENT:
PUlSe Generators (2) ..ttt it ettt ettt e e e e HP 8013B
OSCIIOSCOPE - oottt i e e e e HP 1722B or HP 1743A
MONITOR
MODEL 16108 PULSE GENERATOR PULSE GENERATOR OSCILLOSCOPE
NO. 1 NO. 2
S TRIGGER TRIGGER +
8 8 § § ¥ IN OUTPUT outpur OUTPUT A 8
a a a a (&]
- T T T -
CLK ——{D
CLK J
QUAL 0-3
GND 10:1 PROBE
500"
POD 1 < L———?
GND
AN
\\
POD 2 N
\\
L GND >
~—_ {
POD 3 cup
_ - DATA (8 LEADS)
— 10:1 PROBE
7/ *
// 500 |
POD 4 Y ¢ +
s GND
n
*(SEE FIGURE 4-2 FOR CONSTRUCTION OF THIS CONNECTOR)

Figure 4-9. Data Setup and Hold Time Test Setup
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PROCEDURE:
a. Set 1610B LINE switch to off then on to initialize the 1610B.

b. Set front-panel POD THRESHOLD switches to TTL positions.
¢. Move cursor to label field and label pod 4 all “D’s”, pod 3 all “C’s”, pod 2 all “B’s” and pod 1 all “A’s”.
d. Connect clock probe and pod 1 data probe as shown in figure 4-9.

e. Adjust pulse generators 1 and 2 for output waveforms A and B respectively as shown in figure 4-10.

l<«— 200ns —p}@— 200ns —f
+3V — — — — — G————
@ 41V ——— — —
oV _—4
|
|<-———400ns———-——>
Ons —D'ﬂ— HOLD TIME
- | 400ns
|
|
Py — — —
BV — — - — - —
ov |
|
SETUP TIME =8 20ns l‘: 380ns
|
+3v
© +15Y ———_g— g — — — — — — — — - — 1
OV — = —

Figure 4-10. Data Setup and Hold Time Test Waveform

f. Press TRACE key and verify that data for the corresponding pod being tested is FF for all lines shown on screen.

g. Connect all remaining pods to clip connected to pulse generator number 2, one at a time and repeat step f for
each pod.

h. Adjust pulse generator number 2 for output waveform C as shown in figure 4-10.

i. Press TRACE key and verify that data for the corresponding pod being tested is 00 for all lines shown on
screen.

j. Connect remaining pods to clip connected to pulse generator number 2 (one at a time) and repeat stepifor each
pod.

4-13
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4-21. QUALIFIER SETUP AND HOLD TIME TEST.

SPECIFICATION:
Qualifier Setup Time: 20 ns max.
Qualifier Hold Time: 0 ns

DESCRIPTION:
Since qualifier inputs are sampled with selected transition of the clock, they must remain stable at the time of the
clock to ensure that the desired input state is sampled. Qualifier setup and hold time specifications define the time
period that qualifier inputs must remain stable. Qualifier setup time is the time prior to the clock that qualifier inputs
must begin to be stable; qualifier hold time is the time after the clock when qualifier inputs are no longer required to
remain stable. This test is to verify that the correct state is sampled when qualifier inputs with minimum setup and
hold time requirements are presented to the 1610B.

EQUIPMENT:
Pulse Generators (2) . ....uutrtriinit ettt et e e e HP 8013B
O8I 080D - o ettt ittt ettt e et e HP 1722B or HP 1743A

MONITOR

PULSE GENERATOR PULSE GENERATOR OSCILLOSCOPE

MODEL 1610B

NO. 1 NO. 2
o 5 IN OUTPUT, OUTPUT  OUTPUT
a O 0o o A B
T T o
CLK ——(
CLK J
GND
QUAL 0-3
GND
POD 1
BIT O 10:1 PROBE
GND 500" D
10:1 PROBE
AN~ 500"
cr—'\/\/\/-—“—*—‘

GND

*(SEE FIGURE 4-2 FOR CONSTRUCTION OF THIS CONNECTOR)

Figure 4-11. Qualifier Setup and Hold Time Test Setup
PROCEDURE:
a. Set LINE switch to off then on to initialize the 1610B.
b. Set front-panel POD THRESHOLD switches to TTL positions.
c. Connect clock probe and pod 1 data probe to pulse generators as shown in figure 4-11.

d. Adjust pulse generators 1 and 2 for output waveforms A and B respectively as shown in figure 4-12.

4-14
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4—— 200ns ——pot@— 200ns ~——p={

400ns

Y

o

Ons ——.tq— HOLD TIME
|

————— 4005 |

+ 3V — ——

15V — — - —

ov

SETUP TIME == 20ns Ir-q»——— 380NS ey

i 3V

© MwW——a—t—————— — - — -

o — ——

Figure 4-12. Qualifier Setup and Hold Time Test Waveform

e. Change Clock J slope to [+/-].

f.  Set qualifier bits 0 thru 3 for both plus and minus slope to 1.

g. Move cursor to label field, and label all bits of all pods “X” (Don’t Care) except for bit 0 of pod 1.
h. Press TRACE key and verify that the data is 0 for all lines on screen.

i. Change pulse generator number 2 for output waveform C as shown in figure 4-12.

j. Set qualifier bits 0 thru 3 for both plus and minus slope to 0.

=

Press TRACE key and verify that data is equal to O for all lines shown on screen.
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4-22. TRIGGER AND MEASUREMENT ENABLE OUTPUT TEST.

SPECIFICATION.
TRIGGER OUTPUT (Rear Panel):
The 50 ns 10 ns positive TTL trigger pulse is generated each time the trace position is recognized. If the trace
position includes a word sequence, the pulse occurs when the last word is found. The trigger output pulse will
continue after a trace has been initialized unless the STOP key or the FORMAT SPECIFICATION key is pressed.
If either of these keys is pressed, the trigger output will be disabled (low) until the TRACE key is pressed. Whenever
the TRACE key is pressed, the 1610Binitializes the data acquisition circuitry before starting the trace. During this
time, the trigger output is disabled (low). If continuous trace or compared trace mode is selected, the trigger output
will be disabled during the reintialization period between traces.

MEASUREMENT ENABLE OUTPUTS (Rear Panel):
The positive TTL level measurement enable output (+) goes high and remains high when the 1610B is looking for
trace position. It goes low when a trace position is recognized or if the STOP key is pressed. In continuous or
compared trace modes, the transitions repeat each time the 1610B makes a new measurement. Measurement
enable output (-) is the complement of measurement enable output (+).

DESCRIPTION:

This test verifies that the trigger output and measurement enable outputs are operating correctly and output the
correct voltage levels into a 50-ohm load.

EQUIPMENT:
OSCIILOSCOPE v vttt ettt ettt e e e e e e HP 1722B or HP 1743A
OSCILLOSCOPE MODEL 1610B
i REAR PANEL
Q\O (O)No]
TRIGGER
50 OHM OUTPUT
LOAD
Figure 4-13. Trigger Output Test Setup
PROCEDURE:

a. Set 1610B LINE switch to off then on to initialize instrument.

b. Connect clock probe into rear-panel CLOCK OUTPUT connector.

c. Connect oscilloscope to rear-panel TRIGGER OUTPUT connector as shown in figure 4-13.

d. Press TRACE key and verify the presence of a positive pulse with a high level of greater than or equal to +2.4

volts and a low level of less than or equal to +0.5 volts. Pulse width at the 1.5 volt level should be 50 ns +10 ns
(see figure 4-14).

4-16
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Z 24V — —
V= = = — — — ——
<L 40.5V cnmmmmmmd _
— l-d-—SO ns £10 ns

Figure 4-14. Trigger Output Pulse

e. Disconnect clock probe from rear-panel CLOCK OUTPUT POD connector.

f. Connect osilloscope to 1610B MEAS ENABLE OUTPUT (+) as shown in figure 4-15.

MODEL 1610B

OSCILLOSCOPE
‘ REAR PANEL

| 0 Q00

MEAS
50 OHM ENABLE
LOAD OUTPUT +

Figure 4-15. Measurement Enable Output Test Setup

g. Press TRACE key.

h. Verify dc level of greater than or equal to 2.4 volts on MEAS ENABLE OUTPUT (+).
i. Connect oscillosope to MEAS ENABLE OUTPUT (-).

j. Verify dc level of less than or equal to 0.5 volts on MEAS ENABLE OUTPUT (-).

k. Press STOP key.

1. Verify dc level of greater than or equal to 2.4 volts on MEAS ENABLE OUTPUT (-).
m. Connect oscilloscope to MEAS ENABLE OUTPUT (+).

n. Verify dc level of less than or equal to 0.5 volts on MEAS ENABLE OUTUT (+).

4-17/(4-18 blank)
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Performance Tests

HEWLETT-PACKARD

MODEL 1610B

LOGIC STATE ANALYZER Tested By.
SERIAL NO. Date
Paragraph
number Test Specification Passed Failed
4-7 Operation Verification
4-9 ROM/RAM
4-10 Display
4-11 Keyboard
4-12 Trace
4-13 Interrupt
4-14 Printer
4-15 Performance Verification
4-17 Input Threshold and TTL, =15V
Minimum Input Swing Swing = 0.6 V p-p
Clock Pod
Data Pod 1
Data Pod 2
Data Pod 3
Data Pod 4
4-18 Input Threshold Range VAR, x10 V
Clock Pod
Data Pod 1
Data Pod 2
Data Pod 3
Data Pod 4
4-19 Minimum Clock Width Width = 20 ns at
threshold level
Clock Width (+)
Clock Width (=)
4-20 Data Setup and Setup time: 20ns
Hold Time Hold Time: 0 ns
Setup and Hold
Time (1 Level)
Pod 1
Pod 2
Pod 3
Pod 4
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PERFORMANCE TEST RECORD (Cont'd)

Model 1610B

Paragraph
number Test Specification Passed Failed
4-20 Data Setup and Hold Time
(Cont’d)
Setup and Hold
Time (0 Level)
Pod 1
Pod 2
Pod 3
Pod 4
4-21 Qualifier Setup and Setup Time: 20 ns max.
Hold Time (0 thru 3) Hold Time: 0 ns.
Setup and Hold
Time (1 Level)
Pod 1
Pod 2
Pod 3
Pod 4
Setup and Hold
Time (0 Level)
Pod 1
Pod 2
Pod 3
Pod 4
4-22 Trigger and See table 1-1

Measurement Enable Output

Trigger Output

Meas Enable Output (+)
Meas Enable Output (<)
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Adjustments

SECTION V
ADJUSTMENTS

5-1. INTRODUCTION.

5-2. This section describes adjustments and checks
required to return the instrument to peak operating ca-
pability after repairs have been made. Included in this
section are adjustment procedures, waveforms, and
adjustment location illustrations.

5-3. SAFETY REQUIREMENTS.

5-4. Although this instrument has been designed in
accordance with international safety standards, gen-
eral safety precautions must be observed during all
phases of operation, service, and repair of the instru-
ment. Failure to comply with precautions listed in the
Safety Summary at the front of this manual or with
specific warnings given throughout the manual could
result in serious injury or death. Service adjustments
should be performed only by qualified service personnel.

5-5. EQUIPMENT REQUIRED.

5-6. Test equipment required for adjustments is listed
in the Recommended Test Equipment table in Section I.
Test Equipment equivalent to that recommended may

be substituted if it meets the required characteristics.
For best results, use recently calibrated test equipment.

5-7. ADJUSTMENTS.

5-8. Adjustment procedures in this section are not
interrelated and may be performed separately. Refer to
table 5-1 for a list of adjustable components and their
functions.

5-9. After repair, the applicable adjustments should be
made, but a complete readjustment of the instrument is
unnecessary. For best results, allow the instrument to
warm up for 15 minutes before making adjustments.
Prior to any adjustments, however, the power supply
should be checked for proper voltage levels.

5-10. ADJUSTMENT PROCEDURES.

Adjustment procedures are performed with
power supplied to the instrument and should
be performed only by trained service person-
nel who are aware of the hazards involved
(for example, fire and electrical shock).

Table 5-1. Adjustable Components

Reference Adjustment | Adjustment Service
Designator Name Paragraph Sheet Description
A18A2R48 +HV 5-11 3B +5 Volt Power Supply Adjustment
A18A2R49 -52V 511 3B -5.2 Volt Power Supply Adjustment
A18A2R47 +5C 5-12 3B +5 Volt Current Limit Adjustment
A18A2R50 -52C 5-12 3B -5.2 Volt Current Limit Adjustment
A10R48 SET LLPOP 5-12 4A Power Fail Adjustment
A9R72 INTENSITY 5-13 8B Sets maximum intensity limit for CRT display
LIMIT
A10R9 SET 15 kV 5-13 4A Adjusts CRT post-accelerator voltage
A9R7 SET NORM 5-13 8A Sets brightness level for the alphanumeric display
and unintensified graph
A9R5 SET BRT 5-13 8A Sets brightness level of intensifier used in graph mode
A9R42 X SIZE 5-13 8A Adjusts horizontal size of display
A9R52 X POSN 5-13 8A Adjusts horizontal position of display




Adjustments Model 1610B

Table 5-1. Adjustable Components (Cont’d)

Reference Adjustment | Adjustment Service
Designator Name Paragraph Sheet Description
A9R80 Y SIZE 5-13 8B Adjusts vertical size of display
A9R27 Y POSN 5-13 8B Adjusts vertical position of display
A9RT71 FOCUS 5-13 8B Adjusts focus of display
A6C47 AT ADJ 5-14 6C Sets clock probe timing for 1610B self test
A3C14/17 TERM 5-15 11A Adjusts the terminate strobes
A3C23 WRITE 5-15 11A Adjusts the memory write strobe
A3C26 ADD 5-15 11A Adjusts the memory address strobe
A3C8 READ 5-15 11A Adjusts the memory read strobe
A3C28 COUNT 5-15 11A . Adjusts the count state strobe
ADJUSTMENTS

5-11. +5V,-5.2 V POWER SUPPLY VOLTAGE ADJUSTMENT.

REFERENCE:
Service Sheet 3B and figure 5-1. A18A2R47  A18A2R48  A18A2R49  A18A2R50
+5C +5V -5.2v -5.2C
——R3 e R4 —=Cle= ——=C6—
—R5— [mRJ] 5 2
~—R6— —R7— —RI11— —R12— | % «
0O ez
u1 ™0 U2 —— R§ =—— —— R27 —
R45 2 — R24 — —R8—
—C13— —R14— —R18— —R32— —c16— —R28—
—R20— —C2— —R23— —R58=— (¢ o =—CR1—
—~—R21e— ——R22— =—R17= 5 VR1~ Q4 ~— R25 — — R32 —
e C14 e —_C15— ——R54 — = R29 =
¢ = CR2=— ——R16== o R19— —C22__ ——_R31—
—— R15— [ —_—C21— . :glsa;:. R10
—rR30— @2 — R33— T
Figure 5-1. +5 V, =5.2 V Voltage and Current Limit Adjustment Locations
DESCRIPTION:

This adjustment sets the +5 V power supply and -5.2 V power supply output voltage. This adjustment should be
performed only after repair to the +5 V or -5.2 V power supply.

EQUIPMENT:
Digital Multimeter . .. ...ooit ettt ittt e e e HP 3465A
PROCEDURE:
a. Connect DMM between Gnd sense wire (90; white/black) of A11J4 and +5 V sense wire (92; white/red) of
Al11TB1.

b. On power supply A18, adjust A18A2R48 until DMM indicates 5.0 V +0.1 V. )
c. Connect DMM between Gnd Sense wire (90; white/black) of A11d4 and -5.2 V Sense wire (97; white/violet)

of A11TBI1.
d. On power supply Al8, adjust A18A2R49 until DMM indicates -5.2 V +0.1 V.

5-2
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ADJUSTMENTS

Adjustments

5-12, +5V,-5.2V CURRENT LIMIT ADJUSTMENT.

REFERENCE:

Figure 5-1 and Service Sheet 3B.

DESCRIPTION:

This procedure sets the +5 V and -5.2 V power supply current limit adjustments. It should be performed only after
repair to the +5 V or -5.2 V current limiting circuits.

EQUIPMENT:

Digital Multimeter

NOTE

HP 3465A

The +5 V and -5.2 V Current Limit Adjustment Procedure requires the use of a test load. This test load
may be fabricated as shown in figure 5-2.

TERMINAL HEAT
BLOCK r__________i'_fiK________-.
+5v
(2) ﬂ (0] }
1
! |
15V I I
SENSE ' § § §
(gzéHUTDOWN ® ALK l CLOSED
(96) H>——nc | | (250 20A { +5v suPPLY
SENSE ! | | ~— T T 7T TOPEN LOAD
190) ) l | I i ? Q (.330) 15A
GND | !
=g | O\Fo I ,
Lo 1 :
CLOSED LOAD IN é & CLOSED I
OPEN LOAD OUT | (.50110.4A\ -5.2v SuPPLY
SsEfl\éE — | 7" OPEN LOAD
LOAD SWITCH (6602 7.9A
=2 | ® L3 |
' |
|
|
5.2V ‘
5. |
(7) l=@ S I
TERMINAL BLOCK ................... 0360-0630
JACK ..ot 1251-3675
(3) SWITCHES ....vvvnvnieannennnnn, 3101-2312
(7) RESISTORS, 1 OHM, 1%, 30W .....NO HP PART NO.
HEAT SINK ...oveeinineanennnss 01610-21108

Figure 5-2. Power Supply Test Load
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ADJUSTMENTS

PROCEDURE:
a. Set 1610B LINE switch to off position.

b.

C.

Disconnect A18W3 from A11J4 and A11TB1 and connect it to test load as shown in figure 5-2.
Set load switch to open position (load out).

Connect DMM to Ground Sense (90; white/black) and +5 V Sense (92; white/red).

Set 1610B LINE switch to on position.

Verify that DMM indicates +5 V +0.1 V. If voltage is not correct, refer to +5 V,-5.2 V Power Supply Voltage
Adjustment (paragraph 5-11).

Connect DMM to Ground Sense (90; white/black) and -5.2 V Sense (97; white/violet).

Verify that DMM indicates =5.2 V 0.1 V. If voltage is hot correct, refer to +5 V,-5.2 V Power Supply Adjust-
ment (paragraph 5-11).

Set load switch to closed (load in) position, and set +5 V load switch to 20A position.

Connect DMM to Ground Sense (90; white/black) and +5 V Sense (92; white/red).

Set +5 V Current Limit Adjustment A18A2R47 for a DMM indication of +4.5 V £0.1 V.

Set +5 V test load switch to 15A position, and verify that DMM indicates +5 V £0.1 V.
Connect DMM to -5.2 V Sense (97; white violet) and Ground Sense (90; white/black).
Set +5.2 V load switch to 10.4A position.

Set -5.2 V Current Limit Adjustment AI8A2R50 for a DMM indication of -4.7 V £0.1 V.
Set -5.2 V load switch to 7.9A position and verify that DMM indicates -5.2 V £0.1 V.
Set 1610B LINE switch to off position.

Reconnect cable A18W3 to A11J4 and A11TBL.
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ADJUSTMENTS

5-13. POWER FAIL ADJUSTMENT.

REFERENCE:
Figure 5-3 and Service Sheet 4A.

DESCRIPTION:

This adjustment sets the low-power detection circuit which causes the 1610B to reinitialize in the event of a
low-power pulse. This adjustment should be performed only after repair to the power fail circuitry

A10R48 A10TP1 A10R9 TP2-7
SET LPOP 156 KV

a [u] a
TP2 TP3 TP4 TP5 TP6 TP7

-
&S

4
i ¢
[}

SE\\LPOP Td I m;\
| Ej
c A48 15 KV LINE
b -R15- PR1" +12.6v GND —12V SYNC L\OP
] a a

H SR

gl

1 [}

o
o
-

@
+

@ <
-R16—
-R25-
-R68-

c—Ql—
«VR7=e
—R4—
-R52-
-CR9-

-C26—

-VR6-

-C32-

CR1

C5

—Cc—

~CR6:
-R17-
-CR10~

-R56-
-R20-
-R58-

—R5~

—C8—

EQUIPMENT:
Digital Multimeter

.................................................................................. HP 3465A
PROCEDURE:

a. Connect DMM between A10TP1 and A10TP4 (GND).

b. Adjust A10R48 (SET LPOP) for +4.75 V +0.5 V, -0 V.
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5-14. DISPLAY ADJUSTMENTS.

REFERENCE:
Figure 5-4 and Service Sheets 4A, 8A, and 8B.

DESCRIPTION:
These adjustments are to obtain optimum display. They should be performed after any repair to the display circuitry.

A9R72
A9R42 A9R5 A9R7 A9R52 A9R71 INTENSITY AQ9TP3 A9TP2 ASR80 A9R27
X SIZE SET BRT SET NORM X POSN FOCUS LIMIT Y S||ZE YIPOSN

1 X SIZE ™ S|T BRT ™"SETUORM'X POYJ{ ™ FOCUSS INTENSIT/ LIMIT mmmm—=y, -
m m n;—l 'm-] — | s:;s L ;03,4 01610-6684!
/ WARNING i
mD 4
. . . . RS0 . fcaa—
——R8— —R1— -5 2 e oRs
:’(‘:‘1": —R9I— ‘26 k4
hd c2 é
@1 — 33— |
1 ) ® cR3— :‘;2::
Figure 5-4. Display Adjustment Locations
EQUIPMENT:
Digital Multimeter . ... i ittt ettt et e e HP 3465A
OSCIIOSCOPE .« oottt e e e e e e e e HP 1722B or 1743A
PROCEDURE:

a. Adjust A9R72 (INTENSITY LIMIT) fully ccw (see Service Sheet 8B).
b. Connect DMM between A9TP2 and chassis ground.

c. Adjust A10R9 (SET 15 kV) for 510 V £10 V (see figure 5-3 and Service Sheet 4A).
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ADJUSTMENTS

d. Connect oscilloscope to A9TP3.
e. Press START button on 1610B rear panel.

f. Adjust oscilloscope for waveform as shown in figure 5-5.

—_ — ! r

i 1

1 ! I I

1 1 | |

I 1

i | A | I

B
- 5V

NOTE: LARGE PULSE
APPROX COINCIDENT
WITH ONE SMALL PULSE.

Figure 5-5. Display Adjust Waveform

g. Adjust A9R7 (SET NORM) for amplitude A equal to +15 V 0.5 V (see Service Sheet 8A).

h. Adjust A9R5 (SET BRT) for amplitude B equal to +5 V £0.5 V.

i. Repeat steps g and h.

j.  Adjust A9R72 (INTENSITY LIMIT) cw until retrace lines are visible (preliminary adjustment).

k. Adjust A9R72 (X SIZE), A9R52 (X POSN), A9R80 (Y SIZE), and A9R27 (Y POSN) until raster fills entire
viewing area (see Service Sheets 8A and 8B).

1. Adjust A9R72 (INTENSITY LIMIT) until retrace lines are no longer visible.

m. Adjust A9R71 for optimum sharpness.
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5-15. STROBE ADJUSTMENTS.

REFERENCE:
Figure 5-6 and Service Sheet 11A.

DESCRIPTION:
These adjustments set up the timing relationships for the internal clocks used in the 1610B. The adjustments should
be made if the Trace Test fails during Performance Verification.

A3TP1 A3U1 A3U1 A3U21 A3U21 A3C8 A3C26 A3C23 ¢3C14/C1 7
PIN 14 PIN 13 PIN3 PIN7 READ ADD\ WRITE ER“{
o1e]>-e6527 BETC 112, s ad
¥, m] T ODD NUMBERED PINSON 50 ::NEiE ] c- -:.zv R {ieion) x ° 3@‘ £ TeRm
COMPONENT SIDE COMPONENT SIDE oooogo L o N\ ' et~ :l:/
’ P E?,"’;;, ‘ 1) “NJ G5 5'?_2'5; c17
& -Rs3-(16108) =G < N8z N\ _@3}‘;;:‘;:
¢ 5 us | (8] ues 3 u3s é U4z uas ol ust J I' > 4
A "|:|° -R35— l? T b —Rssl—(;smA) - $ - =Rz - E
ul us us U1z L_I[ — - ~3
u20 uz uzs uas 8l uso I uss us? >
by R25 H
-C37- -C38- [ u1 l u3so $ A u37 i u4s | [. us1 l [ use
—R34— c
' 6
. vz s v e u':ls u22 i u31 JH L uss l ! uss i us2 $ [%, :1:
$ U cas-  @re2 UBT sy 'nl:" cse— Zce2 ;lg
. 3 én’“ u23 i uaz U [:L_’ Luof ] r us3 ’ [ uet T
' & s Ra2- —Ra7— |’
u3 ur ? uts v24 s
] B [ — e ][ Jl=] [=] [= |
g i ‘_‘:,i‘,‘;__:‘?ﬁ:‘ —cs9- —ce3—
' 3 £ l:—u:u é'l_'! ust l’;:él uas 2 r uss I ues
& 4 i M A O S ] ik TooL
3 ] & ol —R42- -C54- —R43- -cf-
v i & 2 H - —C33= ~Aa1-0%4 TRIS” é
TZC':.:I: S— -css- B
) e — | '2 EVEN NUMBERY) PINS onco»:;ousmslozw BOARD
L B / v
A3U26 A3U26 A3U48 A3U48
PIN4 PIN7 PIN 16 PIN 10

Figure 5-6. Strobe Adjustment Locations
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ADJUSTMENTS
EQUIPMENT:
OSCIILOSCOPE - oottt ettt et ettt e e e e e e e e e e HP 1722B or 1743A
PROCEDURE:
NOTE

Strobe adjustments are critical. Make certain that oscilloscope probes are grounded properly. Adjust-
ments should not be attempted without an oscilloscope that meets critical specifications listed in the
recommended test equipment table in Section I.

Remove top and right side covers and place assembly A3 on the extender board supplied with the instrument.

a.
b. Connect assemblies Al, A2, and A3 using the two high-speed cables provided (HP Part No.01610-61623 and
01610-61624).
c. Plug clock probe and data probe No. 1 into 1610B rear-panel probe sockets.
d. Press START button on rear panel.
e. Press FIELD SELECT key repeatedly until Keyboard Test is selected.
NOTE
If the 1610B is turned off to make any of the following connections, repeat steps d and e before making
any adjustments.
f. Connect channel A of oscilloscope to test point A1'TP1 located near center of assembly Al (see figure 5-7).
A1TP1
[ oteto-ses2a ] ‘ 1 /

-C1= -R1-

-R31-
~C93-+

- -C32-

~R74-
-R70.

g.

h.

sdas
& : -c19-  -c20-  -c21- —c22- ) 2
| Y 2
& 4 | . ge i | ¥ 5 g ¥
] + . L © T @ z
« & & A < ® L. a T
T i x g H S 4 I uto| & 5& H ?ﬂl{ at o1
. 1l o ? . 3w 3
&8 3 é& a4 £ &8y, | zo 5 ! Lhhd I3 LR 23
LN A I Al AL R R R | EEE * : + P’
. " i g TET o o-ca- -oas- o- 51 -car-
8 L v s 4 oz ) [ _ b4 3]
s g 2 ~ < T 1
? 3 $ : 2§ H 3 3
! 3 Q ’ g |um &+ 7
. ' & ) b 1 o L . > 3
8 3 a 3 8 = ! 2 L T8
N ¢ S s 7] FE 232 1 T
& FEEE Lo & C57-, @ _csg- = -
TS i : e § ey T g}

Figure 5-7. Al Test Point Location

Connect channel B of oscilloscope to A3TP1 or A3U1, pin 13. Use A3U1, pin 14 for groundif A3U1, pin 13isused.

Aqust A3C14 or A3C17 (TERM) for 97.5 ns 0.5 ns between rising edge of channel A waveform (A1TP1) and
rising edge of channel B waveform (A3TP1). See figure 5-8.

NOTE

Only one of the two capacitors (A3C14 or A3C17) will affect the time interval in step h. The other
capacitor should be adjusted to obtain the correct time interval in step j.
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F
_—t _— — -1.3v
CHANNEL A
A1TP1 | |
! |
| |
| |
| |
CHANNEL B | |
A3TP1 : :
_—— —— 72.0 ns - —_— T —_— +1.5Vv
i 1
| ! :
| | I i
I : | |
| A3C12 OR C13 P A3C12 OR C13 !
| < 97.5 ns N g 97.5 ns > !
i | ' |

Figure 5-8. Term and Write Adjust Waveform

i. Adjust oscilloscope to view next cycle of strobe present at A1TPL1.

j.  Adjust A3C14 or A3C17 (TERM) for 97.5 ns between rising edge of channel A waveform (A1TP1) and rising edge
of channel B waveform (A3TP1).

k. Adjust A3C23 (WRITE) for 72.0 ns 0.5 ns between rising edge of channel A (A1TP1) and falling edge of
channel B (A3TP1).

NOTE
A3 Board Assemblies earlier than Part No. 01610-66527, REV C, do not have test points A3TP2, TP3,

or TP4; use IC pin numbers given in steps below as test points.

1. Connect oscilloscope channel B to A3TP3 (or A3U26, pin 4; use pin 7 for ground). See figure 5-9.

m. Adjust A3C26 (ADD) for 61 ns +0.5 ns between rising edge of channel A (A1TP1) and falling edge of
channel B (A3TP3 or A3U26, pin 4; use pin 7 for ground).

—_ e — ——— — 113V
CHANNEL A
A1TP1 1
|
CHANNEL B :
A3U26, :
PIN 4 ' sy
l Ba——
|

Figure 5-9. Add Adjust Waveform
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n. Connect oscilloscope channel B to ASTP2 (or A3U21, pin 3; use pin 7 for ground).

o. Adjust A3C8 (READ) for 62.5 ns between rising edge of channel A (A1TP1) and rising edge of channel B
(A3TP2 or A3U21, pin 3). See figure H-10.

—_—— e ——— 13V

CHANNEL A
A1TP1 i

I

|

|

l ———————————

|

—_——— e |

CHANNEL B { v
A3U2 :
PIN 3 |

Figure 5-10. Read Adjust Waveform
p. Connect oscilloscope channel B to A3TP4 (or A3U48, pin 10; use pin 16 for ground).

q. Adjust A3C28 (COUNT) for 28 ns +0.5 ns between rising edge of channel A, A1TP1, and falling edge of
channel B (A3TP4 or A3U48, pin 10). See figure 5-11.

—_t— — — — — — - — 13V
CHANNEL A
A1TP =

1

1
CHANNEL B :
A3U48, :ﬁ

PIN 10 | — ]
-t +1.5V

:4—28ns—-b-:

Figure 5-11. Count Adjust Waveform
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SECTION VI

REPLACEABLE PARTS

6-1. INTRODUCTION.

6-2. This section contains information for ordering
parts. Table 6-1 lists abbreviations used in the parts
list and throughout the manual. Table 6-2 lists all
replaceable parts in reference designator order. Table
6-3 contains the names and addresses that correspond
to the manufacturers’ code numbers.

6-3. ABBREVIATIONS.

6-4. Table 6-1 lists abbreviations used in the parts
list, the schematics and throughout the manual. In
some cases, two forms of the abbreviation are used,
one all in capital letters, and one partial or no capitals.
This occurs because the abbreviations in the parts
list are always all capitals. However, in the schematics
and other parts of the manual, other abbreviation forms
are used with both lowercase and uppercase letters.

6-5. REPLACEABLE PARTS LIST.

6-6. Table 6-2 is the list of replaceable parts and is
organized as follows:

a. Electrical assemblies and their components in
alphanumerical order by reference designation.

b. Chassis-mounted parts in alphanumerical order
by reference designation.

c. Miscellaneous parts.

The information given for each part consists of the
following:

a. The Hewlett-Packard part number and the
check digit (for HP internal use).

b. The total quanity (Qty) in the instrument.
c. The description of the part.

d. A typical manufacturer of the part in a five-
digit code.

e. The manufacturer’s number for the part.

The total quantity for each part is given only once—
at the first appearance of the part number in the list.

6-7. ORDERING INFORMATION.

6-8. To order a part listed in the replaceable parts
table, quote the Hewlett-Packard part number and
check digit, indicate the quantity required, and address
the order to the nearest Hewlett-Packard Office.

6-9. To order a part thatis not listed in the replaceable
parts table, include the instrument model number, in-
strument serial number, the description and function
of the part, and the number of parts required. Address
the order to the nearest Hewlett-Packard Office.

6-10. DIRECT MAIL ORDER SYSTEM.

6-11. Within the USA, Hewlett-Packard can supply
parts through a direct mail order system. Advantages
of using the system are as follows:

a. Direct ordering and shipment from the HP
Parts Center in Mountain View California.

b. No maximum or minimum on any mail order
(there is a minimum order amount for parts ordered
through a local HP office when the orders require
billing and invoicing).

c. Prepaid transportation (there is a small han-
dling charge for each order).

d. No invoices—to provide these advantages, a
check or money order must accompany each order.

6-12. Mail-order forms and specific ordering infor-
mation are available through your local HP office.
Addresses and phone numbers arelocated at the back of
this manual.
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Table 6-1. Reference Designators and Abbreviations

Model

1610B

ccw
CER
CMO
COEF
COM
COMP
COMPL
CONN
cP
CRT
cw

DEPC
DR

ELECT
ENCAP
EXT

FH
FILH
FXD

GE
GL
GRD

= assembly

= motor

= battery

= capacitor

= coupler

= diode

= delay line

= device signaling (lamp)
= misc electronic part

= amperes

= automatic frequency
control

= amplifier

= beat frequency oscillator
= beryllium copper

= binder head

= bandpass

= brass

= backward wave oscillator

= counter-clockwise
= ceramic

= cabinet mount only
= coeficient

= common

= composition

= complete

= connector

= cadmium plate

= cathode-ray tube
= clockwise

= deposited carbon
=drive

= electrolytic
= encapsulated
= external

= farads

= flat head

= fillister head
= fixed

= giga (109)
= germanium
= glass

= groundied)

REFERENCE DESIGNATORS

F = fuse MP = mechanical part
FL = filter P = plug
Ic = integrated circuit Q = transistor
J = jack R = resistor
K = relay RT = thermistor
L = inductor S = switch
LS = loud speaker T = transformer
M = meter TB = terminal board
MK = microphone TP = test point
ABBREVIATIONS
H = henries N/O = normally open
HDW = hardware NOM = nominal
HEX = hexagonal NPO = negative positive zero
HG = mercury (zero temperature
HR = hour(s) coefficient)
HZ = hertz NPN = negative-positive-
negative
NRFR = not recommended for
IF = intermediate freq field replacement
IMPG = impregnated NSR = not separately
INCD = incandescent replaceable
INCL = includel(s)
INS = insulation(ed) 0oBD = order by description
INT = internal OH = oval head
ox = oxide
K = kilo=1000
LH = left hand P = peak
LIN = linear taper PC = printed circuit
LK WASH = |ock washer PF = picofarads= 10-12
LOG = logarithmic taper farads
LPF = low pass filter PH BRZ phosphor bronze
PHL = phillips
M = milli=10-3 PIV = peak inverse voltage
MEG = meg=106 PNP = positive-negative-
MET FLM = metal film positive
MET OX = metallic oxide P/O = part of
MFR = manufacturer POLY = polystyrene
MHZ = mega hertz PORC = porcelain
MINAT = miniature POS = position(s)
MOM = momentary POT = potentiometer
MOS = metal oxide substrate PP = peak-to-peak
MTG = mounting PT = point
MY ="mylar” PWV = peak working voltage
N = nano (10-9) RECT = rectifier
N/C = normally closed RF = radio frequency
NE = neon RH =round head or
NI PL = nickel plate right hand

< C

N<xgg

RMO
RMS

RWV

S-B
SCR
SE
SECT
SEMICON
S|

SIiL
SL
SPG
SPL
SST
SR
STL

TA
TO
TGL
THD
Tl
TOL
TRIM

VAR
voCcw

w/

wiv

ww
w/0

= integrated circuit

= vacuum, tube, neon
bulb, photocell, etc
voltage regulator

= cable

=socket

= crystal

= tuned cavity network

=rack mount only
= root-mean square

= reverse working
voltage

= slow-blow

= screw
=selenium

= section(s)

= semiconductor
= silicon

= silver

=slide

= spring

= special

= stainless steel
= split ring

= steel

= tantalum

= time delay

= toggle

= thread

= titanium

= tolerance

= trimmer

= traveling wave tube

= micro=10-6

I

variable
= dc working volts

with

= watts

= working-inverse
voitage

= wirewound

= without




Replaceable Parts

Model 1610B

ROTATED
MP57 MP60 SEE DETAIL B 180°

A18 FOR BREAKDOWN
MP74 H9 v

H10 J6 H3 wie MP21

MP65
P/0 W10

P/OW14 —

P/OW13 —

MP28 MP27 MP32
Figure 6-1.

Illustrated Parts Breakdown (Sheet 1 of 2)
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Model 1610B

Replaceable Parts

DETAIL

A18A2

MP52

P/O W3

o~
3
o
~
o

P/0O W3

P/0 W2

MP4

Figure 6-1. Illustrated Parts Breakdown (Sheet 2 of 2)
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Model 1610B

Table 6-2. Replaceable Parts

Replaceable Parts

Reference HP Part |c Q il Mfr
¢ ! t Description Mfr Part Number
Designation | Number (D y P Code

CHASSIS PARTS
Ay 01610=66524 |7 SYATE RECOG ASSY 28480 01610=66524
A2 01610266526 | 9 INDEX BOARD A8SY 28480 01610=66526
AY 0161066527 | 0 MEASUREMENT BOARD ASSY 28480 01610=66527
AS 0161066508 | 4 DISPLAY/CONTROL A88Y 28480 01610=66505
Ao 01610-66546 H 1,0 MPU BOARD ASSY 28480 01610-66546
A9 01610-66545 8 DISPLAY/DRIVER AS8Y 28480 01610-66545
AL0 01610-66549 6 POWER SUPPLY BOARD A8S8Y 28480 01610-66549
Ayt 0161066533 | 8 MOTHER BOARD ASSY 28480 01610=66533
Ag2 01610066512 |3 KEYBOARD ASSY 28480 01610=66512
A3 01610=6651% |4 THRESHOLD ASSY 28480 01610=66513
ALy 01610266536 | 1 TAP CHANGER ASSY 28480 01610=66536
A15 01610-66515 6 1 HIGH VOLTAGE ASSY 28480 01610-66515
L6 01610e66525 | B PROBE/DRIVER ASSY 28480 | 01610=66525
AL8 01610-60103 6 i POWER SUPPLY ASSY 28480 01610-60103
By 3160+0259 4 FAN=TBAX 120«CFM 115V 50/60=HZ 1,5=THK 28480 3160%0259
(111 310850108 6 Il CIPCUIT BREAKER yP ,8A 250VAC C8A 28480 3105=0108
D8y 199000524 3 1 LEDeVISIBLE LUMINTEIMCD IFmaoMAaMAX 28480 5082=4550
E2 0340-0511 0 1 INSULATOReXSTR ALUMINUM MDwANDZ 28uBo 0340-0511
g3 0340=0867 9 1 INSULATOR@FLG=BSHG NYLON 28480 0340°0867
Fy 211020003 0 FUSE 34 250V FAST.BLO 1,2%X%,2% UL 75915 312003
My 2190%0017 4 WASHEReLK HLCL NO, 8 ,168eINsID 28480 2190%0017
W2 3050=0066 8 1 WASHEReFL MTLL NO, 6 ,147«IN=ID 28u8o 3050=0066
N3 22600009 3 8 NUTeHEXaW/LKWR 4aG0wTHD ,094eINeTHK 00000 ORDER BY DESCRIPTION
My 21900005 ] 9 WASHEReLK EXT T NO, 4 ,f16=INeID 28480 2190=0005
H§ 219020068 5 4 WABHEReLK INTL T (/2 IN ,§0SeINelD 28480 21900068
He 2190=0084 5 [ WABHERLK INTL T y/4 IN ,256eINelD 28480 2190=0084
13 21900909 3 WASHERwLK INTL T NO, & ,i4beINeID 28480 2190=0909
M8 21900910 6 1 WASMEReLK INTL T NO, 4 ,12=INelD 28480 2190=0910
LIS 2200-0103 2 SCREWeMACH 4edg ,25«IN=LG PANeHD=PQO2] 00000 ORDER BY DESCRIPTION
H10 220020105 4 2% SCREWeMACH Uwlo ,312=]1NelG PANeHDWPOZI 00000 ORDER B8Y DESCRIPTION
Myt 22000107 6 SCREWwMACH 4wdg ,375eINulG PANeHDePOZ] 00000 ORDER BY DESCRIPTION
Hi2 22000111 2 16 SCREWeMACH 4edp ,SeINelG PANsMDePOZI 00000 ORDER 8Y DESCRIPTION
Hy3 2200=0117 8 " SCREWeMACH 4wdg ,B75eINwlG PAN=HD=POZI 00000 ORDER BY DESCRIPTION
Hid4 2200e0123 'S 4 SCREWeMACH duwio {,25«INelG PANeHDwPOZI 00000 ORDER BY DESCRIPTION
H1S 2200%0143 0 1 SCREWeMACH Uwdp ,37SeINwlG PANeMHD®POZI 00000 ORDER BY DESCRIPTION
H16 2340%0001 5 1 NUT@HEX=DBL=CHAM 4@d0eTHD ,062=INwTHK 28480 2340%0001
H17 2360%0118% [l 3 SCREW=MACH 632 ,312°IN=LG PAN=HD=POZI 00000 ORDER 8Y DESCRIPTION
H18 NOT ASSIGMED
H19 2360°0194 9 7 SCREW=MACH b33 ,312¢INeLG 100 DEG 00000 ORDER BY DESCRIPTION
H20 2360+0197 2 7 SCREW=MACH 632 ,375«IN=LG PAN=HD=PQZ] 00000 ORDER BY DESCRIPTION
H21 2420%0001 5 [] NUTeHEX®W/LKWR 68328THD ,109«IN=THK 00000 ORDER BY DESCRIPTION
H22 2510#0065 H 1 SCREW=MACH B33 {,75=INeLG PAN=HD=POZ] 00000 ORDER BY DESCRIPTION
H23 251020045 8 23 SCREN=MACH Be32 ,317S5eINelG PANeKDePD2] 00000 ORDER BY DESCRIPTION
LEL 2510en107 3 H SCREWeMACH 8e1a  S=INeLG PAN=HDPOZ] 00000 ORDER BY DESCRIPTION
HaS 251090192 6 24 SCREW=MACH 8a32 ,25«INeLG 300 DEG 28480 251020192
H26 3050=0023 7 F WABHER=FL NM NO, 6 ,144eINeID ,25=IN=0D 28480 3050~0023
Ha7 26800172 1 [} SCREWwMACH 10=33 ,375«INeLG 100 DEG 28480 2680=0172
H29 29%0+0054 1 ? NUTeHEXeDBL=CHAM §/2228aTHD ,125=IN=THK 00000 ORDER BY DESCRIPTION
H30 2950=0072 3 s NUTeHEX®DBL®CHAM §/4w32eTHD ,062=INeTHK 00000 ORDER BY DESCRIPTION
M3t 2980w0N01 1 4 NUTeHEX=DBL=CHAM 10a24=THD ,125=INaTHK 00000 ORDER 8y DESCRIPTION
Hy2 30%50-0071 L 'y WASHERsFL MTLC NO, B ,169=INe]D 28480 3050m0071
Hy3 305000235 3 8 WASHER=FL MTLC NO, 4 ,117eINeID 28480 3050%0235
H34 2510-0137 9 4 SCREW—MACH 8-32, 2.75-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
H35 2200-0137 2 2 SCREW-MACH 4-40 .188-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
H36 2260-0001 5 2 NUT-HEX-DBL-CHAM 4-40-THD .094-IN-THK 28480 2260-0001
M38 2360-0117 [ SCREWeMACM 6=32 ,37S5eINalG PAN=HDePOZI 00000 ORDER BY DESCRIPTION
M9 2360%0121 2 SCREWeMACHM =32 ,5=INelLG PANeHD®POZ] 00000 ORDER BY DESCRIPTION
Hyo 2360%0125 6 1 SCREWeMACH =32 ,75=IN=LG PANeHD=POZ2] 00000 ORDER BY DESCRIPTION
M4y 2360%0201 9 H SCREWeMACH 6m32 ,SeINalG PANeHDePOZI 00000 ORDER BY DESCRIPTION
W42 2360~0203 1 SCREWaMACH 6w32 ,625«INalG PANHD=POZ] 00000 ORDER BY DESCRIPTION
My3 21900034 5 4 NASHER=LK HLCL NO, 10 «194=IN=ID 28489 21900034
Mgy 30500003 3 1 WABHEReF( NM NO. & Jt14geINelD ,375«INe0D 28480 30500003
H4S 3050%0006 6 2 NASHER=SHLOR NO, 10 ,2=IN#ID ,5«INa0D 28489 3050"0006

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts

Table 6-2. Replaceable Parts (Cont’d)

Model 1610B

Reference HP Part (c| o e Mfr
: A escription frP
Designation Number |p| QY Descriptio Code Mfr Part Number

Jb 12501032 2 4 CONN RF BNCeBHD MTG 28480 12501032
Js 1250=1032 H CONN RF BNC=BHD MTG 28u80 1250=1032
Jy 1250=103%2 2 CONN RF BNC=BHD MTG 28480 1250%1032
Js 1250%1032 H CONN RF BNC=BHD MTG 28480 1250=1032
L1 - 9100-3929 1 1 CRT - YOKE 28480 9100-3929
MPy 03702989 3 1 KEY CAP, OFF LINE 28480 0370=2989
MP2 316020092 3 1 FINGER GUARD ,{94eTHK 28480 3160=0092
mMP3 01610w0470% |4 1 GUSSEY, SIDE 28480 01610=04703
MPy $001e0441 H 2 TRIM, SIDE, FRONT,FRAME 28480 5001=0441
MPS 80208807 0 1 FRAME, FRONT 28480 §020=8807
MP6 $020-8808 1 1 FRAME, REAR 28480 50208808
Mp7 50208837 [ 4 8TRUT, CORNER 28480 50208837
mps 50400566 4 1 SUPPORT, KEYBOARD 28480 5040=0566
mMp9 5040=7201 ] 4 FOOT(STANDARD) 28480 5040%7201
MPi0 S040e7202 9 { TRIM, TOP 28480 5040=7202
MP1y S0uoe7219 8 2 STRAP, HANDLE, CAP=FRONT 28480 50407219
MP12 S0uoeT220 1 2 STRAP, HANOLE, CAP=REAR 28480 5040=7220
MP13 S04te0040 1 1 KEY CAP, A 28480 50410040
MPi4 S0U1e004t H 1 KEY CAP, B 28480 50410041
MP1S Soute0042 3 1 KEY CAp, C 28480 S041=0042
MP16 Sougep0ul 4 1 KEY CaP, D 208480 504{=0043
MP1Y S0U1e004U L 1 KEY CAP, E 28480 50410044
MP18 8043m00US 6 1 KEY CAP, F 26480 50410045
MP19 50410071 8 1 KEY CAP, "DONT CARE" 28480 50410071
MP20 S0410301 7 1 KEY CAP, BLANK 28480 $041»0301
Mp2y 50410378 H 1 KEY CAP, BLANK 268480 50410375
MP22 50410631 6 ] KEY CAP, TRACE 28480 50010631
MP23 504120688 4 1 KEY CAP, INSERT 28480 504120655
MPRy 30430656 [ { KEY CAP, DELETE 28480 5041=0656
Mp2s LITRRITY 44 [ [l KEY CAP, ARROW 28480 S041=0657
Mp2e 80410658 b ! KEY CAP, DOUBLE ARROW 28480 80410658
P27 80410659 8 i KEY CAP, "INCR® 28480 5041=0659
vMpas S04ge0660 1 1 KEY CAP, "DECODER" 28480 $5041=0660
MP29 50ute0661 H ! KEY CAP, "LIST" 28480 5041=0661
MP30 50410662 3 1 KEY CAP, "GRAPH" 28480 S5041=0662
MP3y 5041=0663 4 1 KEY CAP, "PRINT" 28480 504120663
mp32 S041e0664 5 1 KEY CAP, "3TOP® 28480 S041=0664
MP33 S0Utw0b6b5 6 1 KEY CAP, "TRACE SPE" 28480 50410665
MP34 S043=0666 7 1 KEY CAP, "FIELD SEL" 28480 50410666
MP3S S0u1e0667 [ 2 KEY CAP, "ARROW" 28480 5041e0667
MP3e S041=00676 9 1 KEY CAp, "1® 28480 5041=0676
MP3? 50410677 ] 1 KEY CAP w2 28480 50410677
MP38 80410678 i 1 KEY CAP "3" 28480 50410678
MP39 S041=0079 2 { KEY CAP "4" 28480 504120679
LLITY S0410680 H 1 KEY CAP "§® 28480 50410680
Mpay S0u1w068y 6 t KEY CAP "g" 28480 50410681
Mpa2 50410682 7 t KEY CAp w7 28480 S0ui{=0682
MPy3 50410683 [} 1 KEY CAP “a® 28480 50410683
MP4Y 50410684 9 1 KEY CAP "9v 28480 50410684
MPUS 504100688 0 1 KEY CAP "on 28480 50410685
MPUG S04te0b8e l 4 KEY CAP "ARROW" 28480 5041=0686
mMP47 S0u1=0734 0 [} KEY CAP WCMPR STOR" 28480 8041w0734
MPuA 50410738 1 1 KEY CAP “FORMAT SPE" 28480 850410738
MPUY 50609804 3 2 HANDLE 8TRAP 28480 50609804
MPSD MOT ASSIGNED
MPSy S0611937 9 1 COVER, TOPSTDaFM 28480 50611937
MPS2 50611938 0 { COVER, SIDE 28480 S061=1938
MpSy 9100-0118 4 1 COVER, TRANSFORMER 28480 91000118
MpSy T120=1164 ? { LABEL, NOSE 16108 28480 71201164
MPSS 0161000103 | 0 1 DECK, MAIN 28480 01610=00403
MPS6: 0161000208 | & 1 PANEL, REAR 20489 0161000208
MPSY 01610200202 | 0 ] PANEL, OUTER«LOGIC LOw VOLTAGE 28480 031610=00202
MpSe 01610=00203 | 1 1 PANEL, LOGIC LEVEL 284890 0161000203
mpS9 01610000204 | 2 1 PANEL, 8UBeLOGIC LOW VOLTAGE 28480 01610=00204
MPbO 01610°0020% | 3 1 PANEL, OUTEReSUB LL 28u8p 01610=0020%
MPoY S0u100072 9 1 KEY CAP, YRACE RETURN 28480 S0ut=0072
MPo2 0161000603 (5 1 SHIELD, CRTY 28480 01610=00603
MPoS 0161001201 | 1 { BRACKET, BOARD GUIDE 28480 01610=01201
MPbY 01610-01216 ~ | 8 1 BRACKET, CAP SUPPORT 28480 01610-01216
MPOS 0163001203 (3 1 BRACKET, POWER SUPPLY 28480 0161001203
MpPOOH 01630=01206 | 6 1 BRACKET, PROBE CONNECTOR 28480 01610%01206
MPOT 01610=01208 | 8 \ BRACKET, C,B,K, 268480 01610=01208
MPOB 01610002307 | ¢ 1 XEEPER, CIRCUIT BOARDS 20489 01610=02301
MpPb9 01610=04302 |7 1 COVER, KEYBOARD, TOP 28480 01610204102
MPT0 01610=04103 | 8 1 COVER, KEYBOARD, BOTTOM 28480 0161004103
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Model 1610B

Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

*Indicates factory selected valuc

Reference HP Part |c| o o Mfr
il t Description Mfr Part Number
Designation | Number |D \ p Code
MPTy 01630»04104 |9 i COVER, H,v, BOx 28480 01610w04104
MPT2 0161004105 | 0 1 COVER, PROBE CABLE 28480 01610e04105
MPT3 0161004110 |7 1 COVER, HP=IB 28480 01610204110
MPTY 01610=0%501 | 2 1 BOX, H,V, 28480 01610m05501
MPTS 0400=0082 8 GROMMET=CHAN NCH ,09=IN=GRV=AD 28480 04000082
MPT76 01610023707 | 2 1 SHAFT, POWER SWITCH 28480 01610223701
MPT? 01610e4310y |8 1 GUIDE, CIRCUIT BOARD 28480 0161043101
MpT8 0161006410y | 2 ] COVER, BOTTOM 28480 0161064101
Mp79 0183023201 |3 1 COUPLER, SWITCH EXTENSION 28480 0183023201
MP8o 1410=0628 0 [ BUSHING®PNL ,14eID ,275«LG {/4e32aTHD 28u80 1410e0628
MP8y 04000010 H] q{ GROMMETWRND ,25uINelD ,375«INeGRVaOD 28489 0400=0010
MPB2 140020547 1 [ CLeLED=MTG 28480 1400=0547
Mpes3 16000540 4 1 RETAINER RINGwLED CLIP 0,270«IN SERRATED 28480 1400=0540
LLLY 12510218 [ 10 LOCK=SUBMIN D CONN 28480 12510218
1251-0670 4 5 CONTACT=CONN U/WePOST=TYPE FEM CRP 28480 125120670
MPas 50609888 3 ] COVER, SIDE wW/MANDLE 28480 50609888
MpBy 016135201204 | 9 1 8TRAP, GROUNDING 28480 01615201200
wply 7120w12%4 1 1 NAMEPLATE ,312eINeWD ,Sd=]NeiG AL 28480 7120=1254
wpde 04000018 0 GROMMET=CHAN NCH ,052=INwTHKePNL 28480 04000018
MP90 0390%0006 3 4 INSULATORFLG=BSHG NYLON 28480 0390=0006
'TIN 15200063 ] SHOCK PAD ,171wEFF=HGT NPRNeFM ,875e4D 28480 15200063
MP92 4040-1575 6 1 COVER, KEYBOARD 28480 4040-1575
MP93 00180-09104 6 2 CLIP-GROUND 28480 00180-09104
Qg 1854-0879 3 2 TRANSISTOR NPN DARLINGTON SI PD=75W 04713 MJE6043
a2 1854-0879 3 6 TRANSISTOR NPN DARLINGTON SI PD=75W 04713 MJIE6043
o3 18540558 H 5 TRANSISTOR NPN 81 DARL PO®70W FTsiMWZ 28480 1854=0558
R 18540558 H TRANSISTOR NPN 81 DARL PDm70W FT®IMMZ 28480 1854%0558
1] 18840558 5 TRANSISTOR NPN 81 DARL PDa70W FYmimWZ 28480 1854=0858
Qe 18540558 5 TRANSISTOR NPN 81 DARL PDm7oW FT®{MHZ 28480 1854s0858
ay 1885420330 1 TRANSIBTOR NPN 8I PDE21w FTBioMHZ 28480 185420330
-1} 18530334 3 TRANSISTOR PNP oI DARL POE7OW FrasjMWZ 04713 MJE1090
09 1854=0558 5 TRANSISTOR NPN I DARL PDu70W FYsyMWZ 28480 1854%0558
Ry 0684eg021 7 RESIBYOR (K y0x ,25W FC TCBedp0/+600 01121 CBio2y
R2 068umy021 7 RESIBYOR {K 10X ,25W FC TCE=ld00/4600 ot1et C8io02y
R} 0684wyt 7 RESISTOR 1k 310X ,25w FC TC®eld0O/¢600 01121 CB1021
R 0684wy 021 7 RESISTOR (K 10X ,25W FC TCmedp0/+600 o112t C8yo2y
RS 0684m1021 1 REBISTOR 1Kk 10X ,25W FC TC®=400/+600 01121 cB1021
Re 068704754 2 1 RESISTOR 4,7M yn% ,%W CC TC®0¢1000 01121 EBu7Sy
T1 9100-0426 7 1 POWER TRANSFORMER 28480 9100-0426
T2 01610266515 | & 1 H,V, TRANSFORMER 28480 01610266515
T3 0960-0420 4 MULTIPLIER 28480 0960-0420
Vi 20900028 5 l TUBE=ELECTRON CRY 28480 2090=0028
REFER TO
Wy ) SECTION Il OF 81201351 0 1 CABLE ASB8Y 3«CNDCT MGPeJKT 28480 81201351
Wy | THIS MANUAL 81201369 0 1 CABLE A8SY 3«CNDCT GRA=JKT 7,62oMMa0D 28480 81201369
W{  FOR APPLIC- 812001378 1 l CABLE ASSY 1B8AWG =CNDCT JGKeJKT 28480 81201378
W1 | ABLE PART NO. 812021689 7 1 CABLE ABSY 3=CNDCT MGPeJKT 28480 81201689
Wy ) FOR YOUR IN- 81202104 3 1 CABLE ASSY 3=CNDCT GRA=JKT 28480 81202104
STRUMENT.
w2 NOT ASSIGNED
W3 01610=61604 | 4 1 CABLE, THRESHOLD 28480 01610=61604
LL] 01610261602 | 2 1 CABLE, CLOCK PROBE 28480 01610=61602
WS 01610w61616 | 8 1 CABLE ASSEMBLY, POD = 28480 0161061616
w6 01610-61617 | 9 1 CABLE ASSEMBLY, POD 2 28480 01610-61617
WY 016310=61618 | 0 1 CABLE ASSEMBLY, PnD = 3 28480 01610=61618
w8 01610061619 | 1 1 CABLE ASSEMBLY, POD =4 28480 0161061619
w9 01650261608 | 8 g CABLE, KEYBOARD 28480 01610-61638
W10 0161061635 2 1 CABLE, H,V, PRIMARY 28480 01610-61638
I8 01610 61635 1 1 CABLE ASSEMBLY, TRANS CON 28480 01610-61635
Wi 01610=b1612 | 4 [ CABLE, XwYeZwAMpP 28480 0161061612
Wil RK] 2 CABLE, TRANSISTOR 28480 01610-61638
Wid 01610=61620 | 4 . CABLE, TRANSISTOR 28480 01610261620
WS 01610=61621 | S i CABLE, EXTEND 1e=pP 28480 0161061621
Wie 01610261603 | 3 1 CABLE ASSEMBLY, PRINTER 28480 01610061603
(T4 0161061622 | 6 1 CABLE, EXTEND 1y4ep 28480 01610w61622
W18 01610=b162% | 7 1 CABLE, ACG INTERCONNECT ® 1 28480 01610=61623
LTSS 01610=61624 | 8 1 CABLE, ACQ INTERCONNECT = 2 28480 01610e61620
W20 64100-61617 4 2 CABLE ASSEMBLY, 3eCONDUCTOR 28480 64100-61617
W21 64100-61617 4 CABLE ASSEMBLY, 3=CONDUCTOR 28480 64100-61617
w22 01610261606 | & { CABLE, ACQ INTERCONNECT 1 28480 01610=61606
w23 01610°61607 |7 1 CABLE, ACG INTERCONNECT 2 28480 01610261607
wa4 64100=61617 | 4 2 CABLE, XSTER 28480 64100=p1617
W25 64100m61617 | 4 CABLE, XB8TER 28480 64100=61617
See introduction to this section for ordering information
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Replaceable Parts

Table 6-2. Replaceable Parts (Cont’d)

Model 1610B

Reference HP Part |c Q _—r Mfr

: . t Description Mfr Part
Designation | Number [p| “%Y P Code art Number
Ay 01610e66524 |7 2 STATE RECOG BOARD A88EMBLY 28480 0161066524

ACle

AgCey 01602058 9 217 CAPACITOReFXD ,01UF +80e20X 100vVOC CER 28489 01602055

A €8y 01400178 8 H CAPACITOR=FXD 39PF +w2X% 300VDC MICA 72136 DM1SE390G0300#V1CR
A1C88 01400178 8 CAPACITOR=FXD 39PF +=2X 300VDC MICA 72136 DMISE390G0300WVICR
A1C86 016022202 8 3 CAPACITOR=FXD 7SPF ¢=5X% 300VDC MICA 28480 016022202

AyCa? 0180w0229 7 9 CAPACITOR=FXD 3y3UF+ey0X 10VDC TA 56289 1500336X901082
A1Ces 01800229 7 CAPACITOR«FXD S3UF+=10% 10VOC TA 56289 1500336X901082
AyCao 01800229 7 CAPACITOReFXD J3UF+=10% 10VOC TA 56289 1500336X904082
A1C90 0160=2201 7 2 CAPACITOR=FXD S{PF +=5% 300VOC MICA 28480 0160%2201

A1C91 016022020 8 2 CAPACITORSFXD 910PF +«5X 100VDC MICA 284890 016022020

A1C92 046022020 8 CAPACITORFXD 910PF +=5X% 100VDC MICA 28480 0160=2020

A1C93 01802255 3 8 CAPACITOR=FXD 2,2UF+s20X 20VDC TA 72982 3012000=COM0=829¢C
A1C94 018022255 3 CAPACITOR=FXD 2,2UF+e20X 20VDC TA 72982 301=000=COH0=829C
41098 0180-2255 3 CAPACITOR=FXD 2,2UF4=20% 20VDC TA 72982 301=000=CoH0=829C
A1C9% 0180=22%% 3 CAPACITOR«FXD 2 2UF+e20% 20VOC TA 72982 301000=COM0=829C
A1C97 01802225% 3 CAPACITOR=FXD 2,2UF+=20% 20VDC TA 72982 301=000=COM0=829C
A1C98 01802255 3 CAPACITOR=FXD 2,2UF+=20X 20VDC TA 72982 301=000=COMH0=829C
A1C99 01A0=2255 3 CAPACITORSFXD 2,2UF+=20% 20VDC TA 72982 301000=COM0=829C
A1€100 0180=22%8 3 CAPACITOR=FXD 2,2UF+=20% 20VDC TA 72982 301000=C0H0=829C
A1Cy01 0160-2201 7 1 CAPACTTOR-FXD 51PF +-5% 300VDC MICA 28480 0160-2201

A1C1o02 01400176 9 CAPACITOR=PXD 100PF +=2X 300VDC MICA 72136 DMISF10160300#VICR
A4CRy 19010040 | 57 DIODE-SWITCHING 3ov 50MA 2N8 D0e35 28489 190120040

AqCR? NOT ASSTGHID

Aq1CRr3 19010040 1 DIODE«SWITCHING 3oV SOMA 2N8 DOe3S 28489 190120040

A1CRy 1901=0040 1 DIODE=SWITCHING 30V SOMA 2NS DQe3S 28480 1901«0040

AQdy 1251=4842 7 s CONNECTOR 26=PIN M POST TYPE 28480 128124842

Agd2 1281=4%842 7 CONNECTOR 26«PIN M POST TYPE 28480 1251=4842

A1J3 128104542 7 CONNECTOR 26PIN M POST TYPE 28480 12814842

A1dy 12814842 ? CONNECTOR 26=PIN M POST TYPE 28480 1281=4542

ALds 1251=4542 7 CONNECTOR 26=PIN M POST TYPE 28480 12814842

A1de 128145844 6 1 CONNECTOR {4=PIN M POST TYPE 28480 12814841

Agly 9100=2247 4 2 COIL=MLD §0ONH {0X QA®34 ,0950X,25LGeNOM 28480 9g00=2247

Ath2 9100=2247 4 COIL=MLD yoONM j0X Qm34 ,0950X,25LG=NOM 2848¢ 9100=2247

ALRy 06982338 H 10 REGISTOR 150 5% ,125W CC TCme330/+800 01121 BB151S

AgR2 069803381 5 RESIBYOR 150 SX ,125W CC TC®=330/¢800 01121 BB151S

AgRy 0698e3381 S RESISTOR 150 S% ,125W CC TC®=330/4800 oty 681515

AtRy 06983381 L RESISTOR 150 85X ,125W CC TCS=330/+800 01121 881518

ARs 06983381 H) RESISTOR 150 X ,125W CC TCme330/4800 01121 881518

AyRe 0698338 5 RESISTYOR 180 SX ,{2%W CC TC®=330/4800 01121 881518

AqRY? 0698338 5 RESISTOR 150 SX ,125W CC TC®e330/4800 01121 BB(S1S

AyR8 06983381 s RESISTOR 150 Sx ,125W CC TCSe330/+800 01121 881815

AgR9 06981381 H RESISTOR {50 5% ,125W CC TC®=330/+800 0112 881518

A1R10 06963384 5 RESISTOR 150 SX ,125W CC TCBe330/+800 01121 881515

ALREY 07570394 0 18 RESISTOR S1,1 1% ,125W F TCw0+=100 24546 Cle1/8aT0uS{RLeF
AtR12 0757-0394 0 RESISTOR S{,1 1% ,12%5W F TCe0+=100 24546 Cde)/8eTO0uSiR ef
AgRyy 0787=0394 0 RESISTOR Si,1 1% ,125W F TCu0+e100 2usue Cyei/BatOu8iR]=F
AtR14 07570394 0 RESISTOR 51,1 1% ,125W F TCw0+=100 24846 | Cdai/8eT0uS1R1eP
LYLIT] 078720394 0 RESISTOR S1,1 (% ,125W F TCm0+a100 20846 Cuet/8aTOuSyRaF
AjR1e 0787=0394 0 RESISTOR 51,1 1% ,125W F TCwO+«100 2u84e Cdmi/BeTOnS{R wF
AtR1Y 07870394 0 RESISTOR S{,1 1X ,125W F TCm0¢«100 24546 Cldn)/8aT0eS iR =F
A1R{s 07570394 0 RESISTOR 51,1 1% ,125W F TC®04=100 24846 Cdel/8aTOnE R aF
AiRy9 0787-0394 0 RESISTOR Sy,1 §% ,125W F TC804e100 2u84e CUe)/8eTOeS R =F
AtR20 07570394 0 RESISTOR S1,1 {X ,125W F TCuQe=(00 24546 Cluy/8aTuS Ri=F
A1R21 0698-3381 5 16 RESISTOR 150 5% .125W CC TC=-330/+800 01121 BB1515

AfR22 0787=0049 6 RESISTOR 20K 1X ,125W F TCw0¢=100 20sue Cuui/BeT0e2002eF
AtR23 07870449 6 RESISTOR 20K 1% ,128W F TCw0¢e100 20846 Cue1/8eT0m2002=F
AfR24 0787=0449 6 RESISTOR 20K 1% ,125% F TC®0¢e100 2u846 Cde)/8e7022002=F
AtR2s 078720449 s RESISTOR 20K X ,125W F TCmo¢ey00 20S4e Cley/B8eTOm2002=F
A{R26 0787=0449 6 RESISTOR 20K 1X ,125W F TC®0+e100 2084e Clwmi/8eT0a2002F
AyR2Y 0757e044" ] RESISTOR 20K 1% ,125W F TC8O0¢=100 2u8u6 Cdm1/0eT0e2002=F
AjR28 07370449 6 RESISTOR 20K 1% ,125W F TCS0+e100 26846 Cle1/8aT0e2002eF
A{R29 078720449 . RESISTOR 20K 1% ,125W F TC®0+e100 24846 Cuny/8aT0m002eF
AR3p 07570449 . RESISTOR 20K 1X ,125W F TCEo+ei00 2u8ue Cue1/8aT0e2002eF
A R3{ 075700468 . 21 RESISTOR 100K 1% ,125W F TC0ee100 20846 CUal/B8aT0aig0dar
AgR33 07970468 [ RESBISTOR 100K 1X ,125W F TCmo4et00 20846 Clay/8aTont0olel
AyRyy 07370448 . REBISTOR 100K 1% ,125W F TCWo¢miO0 20846 Clel/8aT0el003eF
AgRyy 0787=0468 (] RESISTOR 100K 1x ,125W F TC®O4e100 24%4e Cldal/8eT0s1003=F
AgR3s 0787<0468 . RESISTOR 100K 1X ,125W F TCEQee100 24846 Cdey/8eT0ei003=F
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Model 1610B

Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

Reference HP Part |c| o - Mfr

: A t Description Mfr Part Number
Designation | Number |D Y p Code

A{R36 0757=0465 [ RESISTOR 100K 1X ,125W F TC®04«100 24846 Cluwy/BaT0=1003=F
AtR3Y 07370465 ] RESISTOR 100K 1X ,125W F TC®04e100 24546 Clmy/8eT0=1003eF
AIR3B 0757=0465 6 RESISTOR 100K 1X ,125W F TCuO¢e100 24846 Clel/BaT0=1003eF
A1R19 073720465 6 RESISTOR 100K 1% ,12SW F TC®O+=100 20846 Cum1/8eT0m1003=F
AgR4p 07570465 & RESISTOR 100K yx ,125W F TCmose100 24546 Cluy/8eT0m1003=F
AjRaj 0757=046% 6 RESISTOR 100K 1% 41250 F TCEmp#=q00 24846 Cdmy/8eT0my003=F
AyRap 0757=0465 & RESISTOR 100K 1% ,125% F TCBO+=100 24846 Cley/BaT0uy003aF
A1Ry3 0757=04b% 6 RESISTOR 100K 1% ,125W F TCEO4eq00 24846 Cldei{/BuTOwin0laF
AjRuy 075720465 6 RESISTOR 300K {x ,125W F TCWOe=100 24546 Ciwi/BeT0e1003F
AfRYS 0757=0468 s RESISTOR 100K 31X ,125W F TCBO4=100 2usue Ciwy/B8aT0=1003=F
AyRyy 07%7=0465 3 RESISTOR 100K §X ,125W F TCWose100 24S4e CUwi/BeT0=1003eF
AyRyy 0787=0465 6 RESISTOR 100K 1X ,125W F TC®o+e100 204848 Cuwi/8eT0m1003=F
AyRys 07570468 6 RESISTOR 100K 1% ,125W F TCE04ai00 24546 CUey/BeT0=1003aF
AtRy9 069843132 4 1 RESISTOR 261 1% ,{25W F TCH0¢=100 2usue Cdn1/8aT0m2610eF
AyRgo 0698~3132 4 RESISTOR 261 1% ,125W F TC®0¢=100 2usue Cum=1/8=T0=2610=F
AyRS{ 0757=0282 5 S RESISTOR 221 1% ,125W F TC®0es100 24846 Clw)/BeT0w221Ruf
AyRSy 07570282 5 RESISTOR 221 1% ,y25W F tCs0eet00 24546 Cluy/B8eT0m221RuF
AgRsy 07870282 5 RESISTOR 221 1% ,12%% F TCs04e100 24846 Cley/B8aT0w22iReF
A4RSY 07570282 5 RESISTOR 221 1% ,125W F 7CR04e100 2usue Cley/8eT0w221ReF
AyRsg 075720282 5 RESISTOR 221 1% ,125W F TCRO+=100 2u846 Cday/B8eT0s221ReF
A{RSE 069840084 9 1 RESISTOR 2,15K X .125W F TCRO¢s100 24546 CU4e1/BuT0a2151eF
AyRS? 0757=0280 3 64 RESISTOR 1K 1% .125W F TC=0+-100 U546 Clwy/BuT0my001~F
A1RSE 0737-0280 3 RESISTOR 1K 1X ,125W F TC304=100 24546 Clm1/8eT0m1001=F
AyRs9 07570280 3 RESISTOR 1K (X 125N F TCmgeey00 24546 Cley/B8mTOmigOleF
ALR60 07570280 3 RESISTOR 1K 1% .125W F TCm0+e100 2us4e Cley/BeTOm100]=F
A{Rej 07570415 6 11 RESISTOR 475 1Xx ,12%W F TC®04e100 20846 Clui/8uT0ulTSR=F
A{Re2 0757-0415 6 RESISTOR 475 1% ,12%W F TC®04e100 26546 C4ey/8aT0=U7SR=F
AfRe3 07570415 6 RESISTOR 475 1% ,125W F 1Cwo¢e100 2usue Cle1/8eT0eUT5RF
AyRou 0787=0415% [ RESISTOR 478 1% ,12%W F TC®0¢e100 20846 C4mi/BeT0uld7SRaF
AjReg 0787=0418 6 RESISTOR 478 1x ,125W F TC0+e100 2usde Cley/8aT0auT5RaF
AtRep 07570445 |6 RESISTOR 475 1% ,q25W F TCEo+atno0 20546 | Clay/8eT0ad7SRaF
AjReY 07%7=041% 4 3 RESISTOR 392 1% ,12%4 F TC®0¢e100 24s4e Clei/8aT0u392RaF
AqRed 07570413 4 RESISTOR 392 1% 4250 F TC#04s100 20546 Cimi/8eTOn392RuF
AjRe9 07570413 4 X RESISTOR 392 1% ,12%5W F TCm0+e100 24846 Clel/8eT0e392ReF
AtRy0 0698e3441 8 ? RESISTOR 218 1% ,128W F TCa0¢=100 2us4e Cus)/8eT0u2|SReF
AJRT{ 07370402 1 2 RESIBTOR 110 1% ,125W F 1C®0+eq00 FYLLT) Clui/8aT0mifteFf
AtR72 07570402 1 . RESISTOR 110 1% ,125W F TCRmO+ai00 24546 | Cley/8eT0eiiyef
AgR7y 07870404 3 ? RESISTOR 130 1% ,42%W F TCW04a100 20846 Clei/B8eT0ei3ieF
AgRYy 07870404 3 RESISTOR 130 1% ,1254 F TCR04=100 24546 Ciei/B8eTOei3inf
AyR7S 078700407 6 4 RESISTOR 200 1% ,125% F TCe0¢ein0 264546 Cduy/BaT0e201=F
A{R7¢ 0787%«0a08 b 3 RESISTOR 243 1% ,{2sW F TCmo+ey00 2454e Clwi/BeT0u2u3RaF
AyRYY 0787=0408 7 RESISTOR 243 1% ,12%5W F TCB0¢ei00 24546 Clny/BaTOm2U3RaF
AIR78 0787a0u08 7 RESISTOR 243 1% ,125W F TCHO0+wi00 2usde Cldey/BuTOmaulRerF
AyR79 07370416 7 18 RESISTOR 511 1% 125W F TC=0+-100 24546 CHwi/BuTO=Sf{iR=F
AaRsn 07%7.0417 [] 1 RESISTOR 862 1% ,125W F TCPO+={00 2us4e Clmy/8aT0=562R=F
LYLLT 07870418 9 [ RESISTOR 619 1% _,125W F 7CR0¢ei00 2484 Cimi/BeT0mb19ReF
AtR8) 0787=1094 9 H RESIBTOR 1,47K 1% ,125K F TCE0+e100 2usue C4mi/B8eT0m1uT1eF
ALTey 1281=2229 3 4 CONNECTOR=S8GL CONT 8KT ,033«INeB8Ca82 28480 1251=2229

A1TP16 128194048 s 4 268480 12544045

ALTPR 12812229 3 CONNECTOR=8GL CONT 8KT ,033INeBSCe82 28480 125122229

AyTP2G 12514048 H 28480 125124045

A1TPY 03600538 0 29 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
AUy 1820=1052 ] 1" I1C XLTR ECL ECLeTO=TTL QUAD 2oINP 04713 MC10125L

AU 18201082 5 1C XLTR ECL ECL=TO®TTL GUAD 2eINP 04713 MC10125k

AUy 182021052 H 1€ XLTR ECL ECL@TO=TTL QUAD 2eINP 04713 MC10125L

AtUy 1820=1052 5 IC XLTR ECL ECLaTO®TTL QUAD 2eINP 04743 MC10128k

ALUS 1000=1082 H 1C XLTR ECL ECL=TO®TTL QUAD 2=INP 04713 MC10125L

Atue 1820«1082 ] 1C XLTR ECL ECL=TO®TTL QUAD 2eINP 04713 MC10125L

Aju? 18204052 5 1€ XLTR ECL ECLeTO®TTL QUAD 2=INP 04713 MC10125L

A1Us 1820-1052 5 IC XLTR ECL ECL=TO®TTL QUAD 2«INP 04713 MC10128L

Aiue 1802001400 7 1C GATE ECL AND QUAD 2=INP 04713 MC10104P

Atl1o 18201389 H 1 IC MUXR/DATASEL ECL 4=TOeieLINE DUAL 04713 MC10174P

AgUgg 182020817 8 1 1¢ FF ECL DeM/8 DUAL 04713 MC10131P

A1U12 182001173 1 4 IC XLTR ECL TTL=T0<ECL QUAD 2INP 04743 MC10324L

AUy 1820~10%2 H ) I1C XLTR ECL ECL=TO=TTL QUAD 2-INP ou713 MC10125k

AgVyg 1820=1281 2 1 IC DCDR TTL L8 »eT0su=LINE DUAL 2=INP 01298 BNT4L8139N

ALULS 1820=1144 6 2 1C GATE TTL LS NOR QUAD 2eINP 0129% SNT4L802N

Ajute 182001423 4 [ IC My TTL LS MONOSTBL RETRIG DuAL 01298 SNT4L8123N

Ayugy 182001423 4 IC My TTL L8 MONOSTBL RETRIG DUAL 03298 SNT4L8123N

AtU18 182620139 9 3 OP AMP GP DUAL 8eDIP=p 01928 CA14586

ALUg9 1820=1788 4 8 1C CNTR ECL BIN §YNCHRO POS=EDGE=TRIG 07263 F100160C

Atvao 1820=1788 4 IC CNTR ECL BIN SYNCHRO POSeEDGE=TRIG 07263 F100160C

Aglag 18201788 [ 1C CNTR ECL BIN SYNCHRO POSeEDGE=TRIG 07263 F100160C

AgU2a 1820-1788 4 IC CNTR ECL BIN SYNCHRO POSeEDGE=TRIG 07263 F10016DC

ALU23 18201788 4 1C CNTR ECL BIN SYNCHRO POS=EDGE=TRIG 07263 F100160C

ALU24 1820=1788 4 IC CNTR ECL BIN 8YNCHRO POS=EDGE=TRIG 07263 F100160C

ALU2S 18201708 4 1C CNTR ECL BIN BYNCHRO POS<EDGE=TRIG 07263 F10016DC

See introduction to this section for ordering information

*Indicates factory selected value
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Table 6-2. Replaceable Parts (Cont’d)

Rep Model 1610B

Reference HP Part |c . Mfr
. . ripti frP

Designation | Number |0 Qty Description Code Mfr Part Number
AfU26 182001788 4 IC CNTR ECL BIN SYNCHRO POS=EDGE=TRIG 07263 F10016DC
AgU27 18201228 [] 3 IC FF ECL D=M/8 DUAL 04713 MC10231P
AqU28 18200809 8 10 IC RCVR ECL LINE RCVR QUAD 2eINP 04713 MC10115P
AfU29 1816~1338 1 H IC ECL 64=BIT RAM STAT 6e=NS 07263 10145APC
AtU30 1820=0801 0 2 IC GATE ECL OReNOR QUAD 2=INP 04713 MC10101P
A1U3{ 18201173 1 IC XLTR ECL TT_L=TO=ECL QUAD 2«INP 04713 MC10124L
A1Us2 18201198 0 3 1C GATE TTL LS NAND GUAD 2=INP 01298 SNTULSO3N
A1uUss 18201423 4 IC MV TTL L8 MONOBTBL RETRIG DUAL 0129% SN74LS123IN
AUl 18200693 8 10 IC FF TTL 8 D-TYPE POS EDGE-TRIG 01295 8N74874N
Atuss: 182020693 [} IC FF TTL 8 D=TYPE POS=EDGE=TRIG 0129% SNTUSTUN
A1UgY 0490=1079 4 2 RELAY=REED 1A S00MA 100VDC SVDC=COIL 28480 0490=1079
ALULS 182001228 4 IC FF ECL D=M/8 DUAL 04713 MC10231P
AgVae 1020"1224 3 1 1€ RCVR ECL LINE RCVR TPL 2=INP 04T13 MC10216P
ALUay 1820=0809 8 1C RCVR ECL LINE RCVR QUAD 2eINP 06713 MC1014SP
AjUus 1820=0801 0 IC GATE ECL OR<NOR GUAD 2eINP 04713 MC10101P
AgUye 18201082 s IC XLTR ECL ECLeTOeTTL QUAD 2eINP 04713 MC10125L
AtusSo 10201201 6 2 IC GATE TTL LS AND QUAD 2eINP 01298 SN74L808N
ALusy 182020693 [ IC FF TTL 8 Dm7YPE PO8=EDGE=TRIG 01298 BNTUBTUN
A1US? 18201423 4 IC Mv TTL L8 MONOSTBL RETRIG DuAL 01298 8N74L8123N
A1USS 1820=1197 9 b/ IC GATE TTL L8 NAND QUAD 2=INP 01298 8N74L8OON
ArUsgy 18260139 9 OP AMP GP DUAL B82DIPwP 01928 CA14586
Aquss 18200809 8 IC RCYR ECL LINE RCVR QUAD 2=INP 04713 MC10115P
ALUSs 182020809 [] IC RCVR ECL LINE RCVR QUAD 2=INP 04713 MC10115P
ALUSY 1820=0809 [ IC RCVR ECL LINE RCVR QUAD 2=INP 04713 MC10115P
Aquss 1820~0809 ] IC RCVR ECL. LINE RCVR QUAD 2eINP 04713 MC10115P
[YULL) 182000809 [ IC RCVR ECL LINE RCVR QUAD 2eINP 04713 MC10115P
AtUsp 18200809 [] IC RCVR ECL LINE RCVR QUAD 2eINP 04713 MC10115P
AtUey 1820-0807 [] IC RCVR ECL LINE RCVR QUAD 2eINP 04713 MC10118P
AjUe2 1820=0807 [} 1C RCVR ECL LINE RCVR QUAD 2=INP 04713 MC10115P
AtUe3 0a90=1079 4 RELAY=REED 1A S00MA 100VDC SVDC=COIL 28480 0490=1079
AtlUs3 182021225 4 IC FF ECL DeM/8 DUAL 04713 MC10231P
AUes 182021400 7 1C GATE ECL AND QUAD 2eINP 04713 MC10104P
AtUe6s 1816+1338 1 IC ECL 64=BIT RAM STAT peNS 07263 101454PC
AtUe? 1820=1173 1 IC XLTR ECL TTLeTO=ECL QUAD 2=INP 04713 MC10124L
Ajles 1820%1191 3 1 IC FF TTL 8 D=TYPE POS=EDGE=TRIG COM 0129% SN74BYTISN
AtUs9 18201209 0 2 IC GATE TTL LS AND DUAL 4=INP 01295 ENTUL82IN
Atu70 182021199 1 12 IC INV TTL L8 MEX 1=INP 01295 SN74LBOUN
ALUTY 18200693 [ IC P® TYL & D=TYPE POSeEDGE=TRIG 0129% SNT487uN
AtU72 18201130 0 ? IC GATE TTL 8 NAND 13=INP 0129% SN74813IN
AtUrs 182620139 9 OP AMP GP DUAL a=DIPwpP 01928 CA14S86
AqU7a 1810%027) L 19 NETWORK=RES 10«PINeBIP ,1=PIN=3PCG 0t121 210A471
AU7S 18100273 9 NETWORKwRES 10«PIN=8IP ,{=PINaSPCG 01121 210A47}
AgUTe 1810m0273 9 NETWORKaRED 10ePINe8IP ,1PINaSPCG 01121 210A47y
AgUT? 18100273 (] NETWORK=RES 10«PINe8IP , {<PIN.SPCG 01121 210A47y
AgU7e 18100273 L} NETWORKeRES 10«PIN=8IP ,L{<PINaSPCG ot1at 210447y
ALU79 18100273 L] NETWORK=RES 10PIN=8IP  {=PIN=8PCG ot121 210447y
AjUsp 1810+027) [} NETWORK=RES 10ePIN=BIP , 1«PINuSPCG 01121 210447}
A1usy 18100273 9 NETWORK®RES {0=PIN=8IP ,1ePIN=SPCG 01121 210A471
A1US2 18100273 9 NETWORK=RES 10«PIN=8IP ,1=PIN=SPCG 01121 2104471
Agues 181000273 9 NETWORKeRES {0=PIN=8IP ,1ePIN=SPCG 01121 2104474
Agues. 181090273 L] NETWORK=RES {0=PIN=81P ,1=PIN=SPCG oti21 2104471
Agues: 18400273 ] NETWORKeRED 10=PIN=8]P ,1=PIN=8PCG 01121 2104471
AjUee 1810=0273 9 NETWORKeRES 10=PIN=8IP ,1ePIN=SPCG 01121 210A47y
AjUay 18100273 9 NETWORK=RES 10=PIN=8IP , 1«PIN=SPCG ottas 2104471
Ajues 18100273 9 NETWORK=RES 10=PIN=B8IP ,1{<PIN=SPCG otyat 210A471
Aguss 181020273 9 NETWORK=RES {0=PINe8IP  1ePIN=8PCG 01124 2104471
A1U9g 18100273 9 NETWORK=RES §0«PIN=8IP ,1«PIN=SPCG 0g124 210A4Yy
AjUeg 181000273 9 NETWORK=RES 10ePINs8IP , {=PIN=SPCG 0t121 210A4YY
ALU93 1810=0273 9 NETWORKeRES §0=PIN=3IP ,1=PIN=SPCC 01121 210A47y
AjUes 1810=0277 3 1 NETWORK=RES 10«PIN®8IP ,1«PINeSPCG 01121 2104222
Al1XU1l 1200-0473 8 11 SOCKET-IC 16 CONT DIP-SILDR 28480 1200-0473
A1XU53 12000474 9 22 SOCKET-IC 14 CONT DIP-SLDR 28480 1200-0474
A3 01610=66526 |9 2 INDEX BOARD ABSEMBLY 28480 01610e665%526
A2Ci 01602033 9 3 CAPACITOR=PXD ,01UF ¢80=20% 100VOC CER FLILYY 0160-2058
A202 0160 2055 9 43 | CAPACITOR-FXD O1UF 80 -20% 100VDC CER 28480 0160-2055
A2C3 0180=0229 7 CAPACITOR®FXD 33UF+=10X 10VDC TA 56289 1500336X901082
A2Cy 0160=208% 9 CAPACITOR=FXD ,01UF +80=20% 100VOC CER 28480 01602058
A2Cs 01602039 [} CAPACITORPXD ,01UF ¢80=20% {00VDC CER 20480 0160=20%%
A2Ce 0160=209% (] CAPACITORePXD ,o1Uf ¢80=20% 100vOC CER 28480 01600=203%%
A2C7 016022099 9 CAPACITOR=PXD ,01uf +80e20X $00vVOC CER 2048 016022059
Agce 0160+209%% 9 CAPACITOReFXD ,01UPF +80-20X% 100vVOC CER 28480 01602093
Ay 016022089 9 CAPACITORSFXD ,01UF +80=20% 100V0OC CER 20480 01602058
A2Cyd 0160220988 (] CAPACITORSFXD ,01Uf +80=20X 100VDC CER 28480 016022058
AgCii 01602099 9 CAPACITORFXD ,ojuF ¢80=20% to0vDC CER 28489 0160=205%
ApCq2 01602098 ] CAPACITOR®FXD ,o(UF +80=20% 100Y0OC CER 28480 01602055
A€y} 016002059 9 CAPACITORZFXD .ogUf +80-20% 100YOC CER 28489 016022055
A4 01602085 [} CAPACITORaFXD ,01UF +80=20% 100YDC CER 28480 0160=2055
A2CyS 0160-2089 9 CAPACITOR=FXD ,01UF ¢80=20X 100VDC CER 28480 01602055
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A20i6 01602055 9 CAPACITOR=FXD ,01UF +80=20X% $00VDC CER 28480 0160=205%
A2C17 0160+205% 9 CAPACITOR=FXD ,01UF #80=20% 100VDC CER 28480 016022059
ApCie 01602205% 9 CAPACITORFXD ,01UF ¢80s20% t00oVDC CER 28480 0160%205%
ARC19 0160=205% 9 CAPACITOReFXD ,01UF +80=20% 100VDC CER 28480 0160=205%
A2€26 0160e2055 9 CAPACITORSFXD ,01UF #80e20% 100VDC CER 28480 0160=20%%
ApC2i 0160e205% 9 CAPACITOR=FXD ,01UF ¢80e20% 100vOC CER 28480 01602055
A2C22 01602055 9 CAPACITOReFXD ,01UF #80s20% 100VDC CER 28480 0160=205%
A2f23 0160+205% 9 CAPACITORFXD ,o1UF ¢80e20% 100vDC CER 2848¢ 0160=205%
AgCay 016022085 9 CAPACITOR=FXO ,04UF +80e20% 100VOC CER 28480 0160=2055
A2C28 016022055 9 CAPACITOR®FXD ,01UF #80=20X% 100VDC CER 28480 0160=205%
A3C26 0160.2055 9 CAPACITOR®FXD ,01UF +80=20% j00VDC CER 28480 0160=205%
AgCa? 01602055 ° CAPACITOR=FXD ,01UF +80=20% 100VDC CER 28480 0160=2055
A2C28 0160=2204 0 2 CAPACITOR=FXD 100PF ¢=5X 300VDC MICA 28480 01602204
A2C29 0160=205% 9 CAPACITOR®FXD ,01UF +80=20X 100VDC CER 28480 016022055
A2C30 0160-203% 9 CAPACITOR=FXD ,01UF #80=20% 100VOC CER 28480 01602055
A2C31 0160-2263 1 1 CAPACITOR-FXD 18PF +—5% 500 VDC CER 0+—30 28480 0160-2263
A2C32 016022055 9 CAPACITORFXD ,01UF ¢80s20% 3100VDC CER 28480 016022055
ApC33 016022085 9 CAPACITORSFXD ,01UF +80=20X 100VDC CER 28480 0160°205%
A2C34 016022088 9 CAPACITOR«FXD ,01UF +80=20% 100vVDC CER 28480 0160=205%
AaC3s 016002058 9 CAPACITOR=FXD ,03UF +80s20% 100VDC CER 28489 0160=205%
A2C3e 016002088 |9 CAPACITOReFXD ,01UF +80=20% 100VDC CER 28480 01602059
A2C37 0160-2055 9 CAPACITOR-FXD .01UF +80—20% 100VDC CER 28480 0160-2055
A2C38 016022088 9 CAPACITORFXD ,oiUF +80s20% 100VDC CER 2848¢ 016022058
ApC3e 016022088 9 CAPACITORFXD ,o1UF +80s20% j00VDC CER 284890 016002055
THATY 016022085 9 CAPACITORaFXD ,01UF +80=20% 100VDC CER 28480 016022055
[YITT 016022055 9 CAPACITORFXD ,01UF +80-20% $00VDC CER 28480 01602055
A2C42 016002055 L] CAPACITORWFXD ,01UF +80=20% 100VDC CER 208480 0160=20%%
A2Cus 01602055 9 CAPACITOR=FXD ,03UF +80e20% 100VDC CER 28480 01602058
ApCuy 016022058 9 CAPACITOReFXD ,01UF +80=20% 100VDC CER 28480 016022055
ApCus 016002038 9 ‘CAPACITOR®FXD ,01UF ¢80220% 100VDC CER 28480 01602205%
A2C4e 016022058 9 CAPACITORSFXD ,03UF #80=20% 100VDC CER 28489 01602058
A2047 01602085 9 CAPACITOR=FXD ,01UF +80e20% t00VDC CER 28480 016022059
A2Cue 016022055 9 CAPACITOR=FXD ,01UF +80=20% 100VDC CER 28480 01602058
A2C49 016002088 9 CAPACITOR=FXD ,01UF +80e20% 100VDC CER 28480 016022058
A2Csp 016022088 [} CAPACIYOR=FXD ,01UF #80=20% 100VOC CER 28480 0160%205%
A0Sy 016022058 9 CAPACITORWFXD ,03UF +80e20% 100VDC CER 28489 0160w205%
[¥117) 01602058 L] CAPACITOR=FXD ,04UF +80e20% 100VOC CER 28489 016022055
LY 13 91002264 5 FH COILeMLD 6,8UN 10X @mSQ ,095DX,25LGeNOM 28480 9100=2264
AgRy 181020298 H 4 NETWORKRES 10=PINagIP ,1ePINagPCG 28480 181020295
A2R2 18100295 H NETWORK=RES {0=PIN®BIP ,1ePIN=SPCG 28480 1810"029%
ApRy 18400298 5 NETWORK®RES 10=PIN®8IP ,§ePINeSPCG 208480 18100298
ApRy 1810=0298 ] NETWORK=RES 10=PIN®8IP ,1ePIN«SPCG 28480 1810=029%
ApRs: 1810°0289 7 [] NETWORK=RES 10=PIN=8IP ,{«PIN=SPCG 28480 1810=0289
ARy 1810=0289 7 NETWORKRES 10ePIN=8IP ,{ePINaSPCG 28480 18100289
A2RY 1810=0289 1 NETWORKeRES 10ePIN=8IP  1ePIN=SPCG 28480 18100289
AaRe 07%7=0280 3 RESISTOR 1K 1% ,125w F *cloo-noo 2654e Cldey/8nTOmi0leF
AR 07370280 3 RESISTOR (K {X ,125W F TCmoes100 2u%46 Clul/B8aT0nig0leF
AaR{g 0787«0418 9 RESISTOR 619 1% ,12%W F TCRO+w100 26846 C4ei/BeT0ebiIRaF
A2R11 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+—100 24546 C4-1/8-T0-1001-F
A1R12 NOT ASSIGNED
A2R13 07570280 3 RESISTOR 1K 1X ,125W F TCu0¢=100 24846 ClUe1/B8eT0=100ieF
A2R1y 075720280 3 RESISTOR 1K 1% ,1254 F TCBO¢=100 2484p Cd=1/8=T0=1001eF
A2R1S 0787-0280 3 RESISTOR 1K 1% ,1254 F TCm04=100 24S4e Cdal/BaT0e100iaF
A2R16 NOT ASSIGNED
A2R17 NOT ASSIGNED
A2R18 1810-0289 7 NETWORK-RES 10-PIN-SIP .1-PIN-SPCG 28480 1810-0289
A2R19 0684-0271 7 5 RESISTOR 2.7 10% .26W FC TC=—400/+500 01121 CB27G1
:\2320 0684-0271 7 RESISTOR 2.7 10% .25W FC TC=—400/+500 01121 CB27G1
qVie
AU24 1816=0787 2 24 1C TTL 64=BIT RAM 35«N8 0«C 0129% SN748289N
Aauas 1820-1323% 3 3 IC GATE TTL 8 NAND BeINP 01298 SN74830N
Agu26 1820-0688 8 1 IC GATE TTL 8 NAND TPL 3eINP 01298 SN74810N
A2u27 1800006858 8 IC GATE TTL 8 NAND TPL 3=INP 01298 SN74810N
A3U38 1820#0685 8 _ IC GATE TTL 8 NAND TPL 3=INP 01299 SNT481ON
A2u29 182001441 0 12 IC LCH TTL L8 DaTYPE 4eBIY 0129% SNTULSTSN
Apuso 1816=0724 7 7 IC TTL 64=BIT RAM 3SeNS 3e8 01298 SN748189N
A2U3y 182004411 ] IC LCH TTL LS DeTYPE 4aBIt 0129% SN74L3 7SN
A2Us2 18160724 ? IC TTL 64eBIT RAM 35aN3 3eg 01298 SN7481 89N
AU33 1820+1323 3 IC GATE TTL 8 NAND 8=INP 0129% SN74830N
A2U34 1820=0685 8 IC GATE TTL 8 NAND TPL 3=INP 01298 SN74810N
A2U38 1820=068% 8 1C GATE TTL 8 NAND TPL 3eINP 01295 SN74810ON
A2U3e 182020685 [] IC GATE TTL 8 NAND TPL 3eINP 01295 SN74810ON
A2u3y 18200681 4 ? 1€ GATE TTL 8 NAND QUAD 2e~INP 01298 SNT4800N
AQu3s 18201240 3 1 1€ OCOR TTL 8 3=TO=8sINE 3=INP 01298 8NT74813EN
Apuse 182001199 1 IC INV TTL L8 HEX 1=INP 0129% SNT4LBOUN
Aguao 182021199 { IC INV TTL LS HEX {=INP 01295 SN74LBOUN
AUy 182020693 [] IC FF TTL 8 D=TYPE POS=EDGE=TRIG 01295 SN748TUN
Aauap 1820=0693 ] IC FF TTL 8 D=TYPE POS=EDGE=TRIG 01298 NT4874N

See introduction to this section for ordering information
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Replaceable Parts

Table 6-2. Replaceable Parts (Cont’d)

Model 1610B

Reference HP Part |c i Mfr
Designation | Number |0 Qty Description Code Mfr Part Number
A2u4s 18201197 9 IC GATE TTL LS NAND GUAD 2=INP 01295 SNT4LBOON
A2U44 18200054 H 1 IC GATE TTL NAND QUAD 2<INP 01298 SNT400N
A2uus: 182001322 2 3 IC GATE TTL 8 NOR QUAD 2=INP 01298 8N764802N
A2Ude 182021015 0 1 IC MUXR/DATA=SEL TTL 8 2eTO={=LINE QUAD 01295 8N748158N
AgVuy 181e=0%24. (7 IC TTL 64=BIT RAM 35eN§ 3e8 01295 8N748189N
AQu4s 18201323 3 IC GATE TTL 8 NAND 8eINP 01298 SNTUS3ON
A2uue 1820w0681 4 IC GATE TTL 8 NAND QUAD 2eINP 01298 SNTUSO0ON
A2uso 18201478 3 20 IC CNTR TTL S BIN 3YNCHRO POSEDGETRIG 07263 93816DC
Apusy 1820=14t1 0 IC LCH TTL L8 DeTYPE 4eBIT 01298 SNT4LSTSN
A2us2 18160724 7 IC TTL 6uwBIT RAM 3SeN3 3e8 0129% SN748189N
AaUsy 1820+1073 0 ) IC GATE TTL 8 EXCLeNOR QUAD 2=INP 18324 NB2Su2N
Aausy 182001478 6 IC CNTR TTL 8 BIN SYNCHRO POSEDGE«TRIG 07263 938160C
A2uss 1820~1282 3 3 IC FF TTL L8 JeK BAR POS=EDGE=TRIG 0129% SN74L8109AN
A2uSe 18201475 6 IC CNTR TTL 8 BIN SYNCHRQ POS=EDGE=TRIG 07263 93816DC
A2us? 1820e10611 0 IC LCH TTL LS DeTYPE 4=BIY 01295 8N74L8 TSN
A2Usa 18160724 7 IC TTL 64eBIT RAM 35sN§ 38 01295 8N748189N
A2Use 18201073 0 IC GATE TTL 8 EXCL=NOR QUAD 2=INP 18324 NB28u2N
A2U60 182021475 6 IC CNTR TTL 8 BIN SYNCHRO POS=EDGE=TRIG 07263 938160C
A2UbY 1820-1367 5 3 1C GATE TTL 8 AND QUAD 2eINP 01295 SN74808N
AaUep 182001475 6 1C CNTR TTL 8 BIN SYNCHRO POSeEDGE=TRIG 07263 938160C
AaUsy 18201411 0 1€ LCH TTL L8 DeTYPE 4eBIT 01295 SN74L875N
A2Uey 1816=0724 7 1C TTL 6€4=BIT RAM 35sN8 1e§ 0129% 8N748189N
A2UeS 182021073 0 IC GATE TTL 8 EXCL=NOR QUAD 2eINP 18324 NB28URN
AaUse 1820w147S ] IC CNTR TTL 8 BIN S8YNCHRO POSeEDGE=TRIG 07263 938160C
Aaue? 182000691 6 H IC GATE TTL S8 AND=ORsINY 01298 SN7U86UN
A2Uss 18201475 6 IC CNTR TTL 8 BIN SYNCHRD POS#EDGE=TRIG 07263 938160C
A2Uue9 1820=1411 0 IC LCH TTL LS DeTYPE ueBIT 01299 BN74L8TSN
A2uto 181600724 ? IC TTL 64=BIT RAM 35eNg 3e8 0129% SNTU8189N
AUTY 18201073 0 1C GAYE TTL 8 EXCL*NOR QUAD 2=INP 18324 NB28U2N
A2U?2 18201478 6 1C CNTR TTL S BIN SYNCHRO POS=EDGE=TRIG 07263 938160C
A2XU1-24 1200-0607 0 33 SOCKET-IC 16-CONT DIP-SLDR 28480 1200-0607
A3 01610266527 |0 2 MEASUREMENT BOARD ASSEMBLY 28480 0161066527
A3CY 0180e0228 [ 2 CAPACITORSFXD 2oUFee10X 38VDC TA 56289 1500226X901582
A3C2 01800229 7 CAPACITOR=FXD 33UF+ei0X $0VOC TA 56289 1500336X901082
A3C3 018000229 7 CAPACITOReFXD 33UF¢ei0X $0VDC TA 56289 1500336X901082
A3C4 0160=205% 9 CAPACITOR=FXD ,01UF +80=20% 100VDC CER 28480 016022055
AsCS 016002085 9 CAPACITOR=FXD ,0iUF +80=20% 100VDC CER 28480 01602055
A3CE 0160=205% 9 CAPACITOR=FXD ,01UF +80e20% 100VDC CER 28480 0160=205%
A3C7 0140-0190 8 1 CAPACITOR=FXD S6PF +=5% 300VDC MICA 72136 DM1SES60J0300NVICR
A3C8 012120046 2 6 CAPACITOR=Y TRMR=CER 9=35PF 200V PC=MTG 52763 304322 9/35PF N6SO
A3C9 0140»0205 ] 1 CAPACITOR=FXD 42PF +=5X 300VDC MICA 72136 DM15E620J0300WVICR
A3C10 016022085 9 CAPACITORFXD ,01UF +80=20X% 100QvDC CER 28480 0160=2055
A3C11 0160-2055 9 CAPACITOR-FXD .01UF +80—20% 100VDC CER 28480 0160-2055
A3C12 0160-2055 9 CAPACITOR-FXD .01UF +80—20% 100VDC CER 28480 0160-2055
A3C13 0160-2055 91‘ 9 CAPACITOR-FXD .01UF +80—20% 100VDC CER 28480 0160-2055
a3C14 01210046 2! CAPACITOR«Y TRMReCER 9=35PF 200V PCeMTG 52763 304322 9/35PF Ne50
A3C15% 0140-0218 0 2 CAPACITOR-FXD 160PF +-2% 300VDC MICA 28480 0140-0218
A3C16* 0140-0202 2 2 CAPACITOR-FXD 15PF +-5% 5Q0VDC MICA 28480 0140-0202
a3C1y 01210046 H CAPACITOR®V TRMReCER 9=35PF 200V PCeMTG 52763 304322 9/35PF Ne%0
A3C18* 0140-0218 0 CAPACITOR-FXD 160PF +-2% 300VDC MICA 28480 0140-0218
A3C19% 0140-0202 2 CAPACITOR-FXD 15PF +-5% 500VDC MICA 28480 0140-0202
A3C20 016002058 9 CAPACITOR=FXD ,01UF +80-20% 100VDOC CER 28480 016022055
A3Cay 016022088 9 CAPACITOR=FXD ,01UF +80=20% 100VDC CER 28480 016022055
A3C22 016022085 [] CAPACITOReFXD ,oiUF +80=20% 100VDC CER 28480 016022055
43Cay 0121=004¢6 2 CAPACITOR=Y TRMRs=CER 9=35PF 200V PCeMTG 52763 304322 9/35PF NeSo
A3Ca4 0140-0192 9 1 CAPACITOR-FXD 68PF +-5% 300 VDC MICA 28480 0140-0192
A3C2S 016022055 9 CAPACITORFXD ,niUF +80e20% 100VDC CER 28480 0160-205%
43C26 01210046 2 CAPACITOR=V TRMReCER 9=35PF 200V PCeMTG 52763 304322 9/35PF N&SO
A3C2? 0160-2101 6 1 CAPACITOR-FXD 8200 PF +-2% 50Q VDC_MICA 28480 0160-2101
A3Cas 01210046 H CAPACITORey TRMR@CER 9@35PF 200V PCeMTG 52763 304322 9/35PF NoSo
A3C29 016022058 9 CAPACITOR=FXD ,ajUF +80m=20% 100VDC CER 28u80 0160=20%9
(3131 016022203 9 1 CAPACITOR=FXD Q{PF +=5X 300VDC MICA 0¢70 28480 016002203
A3C3} 0160~2259 ] 1 CAPACITOR®FXD 12PF +e5X S00VDC CER 0¢e3o 28480 0160=223%9
A3C32 016022%0 6 1 CAPACITOR®PXD 5.1PF +=,25PF 500VDC CER 28480 01602250
:ig“ 0140-0197 4 1 CAPACITOR-FXD 180PF +-5% 300VDC MICA 72136 DM15F181J0300WV1CR
34e
A3C7y 0160-2055 9 40 CAPACITOR=FXD ,01UF +80=20% {00VOC CER 28480 0160-2055
AsC74 0180-0106 9 4 CAPACITOR-FXD 60UF +-20% 6VDC TA 56289 150D606X0006B2
A3CRy 19010048 6 10 DIgDE=PWR RECT {oov 750MA DQe=29 2848g 19010048
A3CR2 19010045 6 DIODE=PWR RECT 100V 750MA 0DQe29 28480 19010045
A3CRY 19010179 7 6 DIODE=SWITCHING 18V SQMA 750P8 DOey 28u80 1901#0179
A3CRy 190120179 1 DIODE=SWITCHING 18V SOMA 750P8 DOe7 28480 190420179
A3CRSY 1901=0179 7 DIODE=SWITCHING SV SoMA 750PS DO=y 28480 190120179
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Model 1610B

Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

Reference HP Part c| o .. Mfr
: p t Description Mfr Part Num
Designation | Number |D \ p Code ber
A3CRe 190120179 b DIODE=SWITCHING 1SV SOMA 750P8 DOe? 28480 19010179

A3CRY 190120179 7 DIODE«SWITCHING 1SV SOMA 730P8 DOe? 28480 19010179

A3CRE 190109538 9 . DIODE=SCHOTTKY 28480 190120538

A3CRO 19010179 b DIODE=SWITCHING 1SV SOMA 750P8 DOe7 28480 19010179

Asbi 9170+0016 (] L] CORE=SHIELDING BEAD 28480 91700016

A3L2 91700016 ] CORE=SHIELDING BEAD 28480 9170=0016

ASL3 9170e0016 8 CORE=SHIELDING BEAD 28480 917020016

ALy 917090016 8 CORE=SHIELDING BEAD 28480 9170°0016

ASLS 917020016 8 CORE=8HIELDING BEAD 28480 9170%0016

AsLe 91002258 7 1 COIL=MLD §,2UM fOX @%32 ,0950X,25LG=NOM 208480 910002258

AsLy 9100=2264 H . COIL=MLD 6,8UH 10X Q850 ,0950X,25L0eNOM 28480 9100=2264

AsLs 9100=22%7 ] ? COILeMLD B20NH 10X Q@32 ,0930X,25LGaNCOM 28480 9100%2257

ALY 9100=22%7 6 COILeMLD 820NH {0X Q832 ,0950X,25LG=NOM 28480 910022257

AgMPY 120520098 0 1 HEAT SINK SGL T0«85/70=39«PKG 30161 32258

AgMP 034020438 7 1 INSULATOReXSTR DAPwGL 28480 034020438

AsQy 188340036 ] 3 TRANSISTOR PNP 8] PDmyioMW FTeasoMKH2 28480 188320036

A302 18830314 ] 2 TRANSISTOR PNP 2N290SA SI TOe39 POm6gOMA 04713 2N2908A

A3Ry 07%7«0280 3 RESIBTOR 4K {X [ 125W F TCEoemi00 24846 Cle1/8eT0ei00]oF
A3R2 07870418 9 RESISTOR 619 1% ,125W F 1CBO¢e100 LT Clai/8at0np)IRaF
ARy 069803432 7 [ RESISTOR 26,1 1X ,12%W F 1CBoes100 03888 PMESSa)/8e10m26R]eF
ARy 0787=0726 H s RESISTOR Si1 1X ,25W F 1C®0#=100 24846 CSei/4eT0e8]1ReF
A3RsS 075720438 3 16 RESISTOR S,11K (X ,125K F TCWoeat00 20846 Cdey/BaT0aS11]ef
A3Re 0757=0280 3 RESISTOR 4K {x ,125W F TCm04e100 24546 Clut/BuT0w1001F
ASR? 0757.0280 3 RESISYOR (K 1X 1250 F vCe04et00 2454s Cle1/8eT0=1001=F
A3re 07570280 3 RESISTOR 1K 1% 1250 F 13040100 2usue Clnl/BaT0ei00leF
A3R9 07870419 0 3 RESISTOR 681 (X ,{25W F TCm04=100 24848 Clal/8aT0ebBiRaF
A3R10 07570419 (] RESISTOR 681 1% ,12%5W F TCmO0+=100 24%4e Clai/8eT0mb8ReF
AR 0787-0726 2 RESISTOR S1! 1X ,25W F TC®04e100 2usue CSei/4aT0aS1ReF
ASR{2 0787=072¢ 2 RESIBTOR S11 1X ,25W F TCR0+=100 264546 CS5mi/UeT0eS1{R=F
A3R13 069823432 ? RESISTOR 26,¢ 1X ,125W F TCE04e100 03888 PMESSe1/B8aT0m26R] =F
AsR{g 06983432 ? REBISYOR 26,1 1% ,125W F TCmovaqio0 03888 PMESS ey /8aTgu26R ef
ARy 0787-0280 3 RESIBYOR 1K 1% ,125W F TCeO+e100 2usue Clwi/B8eT01001aF
A3R1$ 07570418 9 RESISTOR 619 1% ,125W F TC%04=100 204546 CUw1/BaT0ub]IR=F
ASRYY 0757=0418 9 RESISTOR 619 1X ,12%W F TCm0+=100 24846 Clel/8aT0mbiIReF
ASR1E 06983432 7 RESISTOR 26,1 1X ,125W F TC®0¢=100 03888 PMESSw]/8aT0=26R1=F
A3R19 069823432 7 RESISTOR 26,1 1% ,125W F 1C804e100 03a8s PMESSai/8eT0w26R]=F
A3R20 07570416 7 RESISTOR 511 1% ,125W F TC804e100 PYLLTY Cle1/B8eT0uS1{RaF
A3R2y 0787.0416 7 RESISTOR S1y 1X 1250 F TCe®0¢eio0 24546 | CUey/8eT0uS{iReF
A3Ray 069803432 7 RESISTOR 26,1 1% ,125W F TCRo¢s100 03888 PMESSaq/8aT0e26R eF
A3R23 07570729 H 1 RESISTOR 681 1X ,25W F 7C804e100 20846 CSei/4eTO=681ReF
A3JR24 0737=0280 3 RESISTOR (K 1% ,125W F TCB0+=100 24546 Cley/BeT0m1001=F
A3R2S 0757<0280 3 RESISTOR 1K 1X ,125W F YCR0+=100 24546 Clei/B8eT0ni00]=F
A3R2¢ 07570280 3 RESISTOR 1K 1% ,125W F 7CS0+4=100 2us4e Cdul/Bet0ei00)=F
A3RaY 0757=0726 H RESISTOR 511 1% ,25% F 7C80¢4e100 24546 CSei/4eT0uS1iReF
A3R28 07570280 3 RESISTOR (K % ,125W F TCupee100 24546 Clny/B8eTQm1001eF
A3R29 07570726 2 RESISTOR 811 1% ,25% F T(m0¢=y00 24846 C5=1/4eT0=511ReF
A3R3H 0757=0280 3 RESISTOR 1K (X 1250 F TCwo+e100 24sue Clui/B8aTowip0LaF
ASR3Y 07570280 3 RESISTOR 1K 1% ,1250 F TCm0+e100 20S4e CUal/BeT0e100)F
ASR32. 0757-0280 3 RESISTOR 1K 1% ,125W F TCEO0+=100 2usue Cd=1/BeT0m1001aF
ASR3Y 0757.0280 3 RESISTOR 1K 1% ,125W F TCwo+=i00 204546 Clmy/BeT0e100)eF
A3R3G T 0737.0416 7 RESISTOR 511 1% ,125W F TCW0¢e100 20Sue Clini/8aT0m51 RF
A3R3s 07870416 ? RESISTOR 511 1% ,125W F TCR0+e100 24546 Clay/BaT0=81|R=F
AsR3p 0698e3448 H 1 RESISTOR 348 1X ,12%W F TC804e100 24846 C4mi/BaTOu3ybReF
A3Ry? 06980082 7 3 RESIBTOR 4eu 1X ,125W F TCmosei00 24sue Cldel/BeT0uubl0eF
AsRys 0787-0409 |8 3 | RESIBTOR 274 §X% ,125W F TCE04=100 20846 | ClUw1/8aT0s274ReF
AsR3e 06980082 7 RESISTOR 464 1% ,12%W F TCR04=100 2uSus Clay/B8aT0edbu0eF
A3Rug 06980082 7 RESISTOR 464 1% ,125W F TCE0say00 24846 Clai/B8aT0ulbd0eF
A3RYy 07570407 [] RESISTOR 200 1% ,125W F TCmo+wio0 24sue Clat/8eTOud0ieF
A3R42 07570399 H 1 RESISTOR 82,5 1X ,125W F TC®0¢=100 20u84e Clel/BaTOmB2RSF
A3Ryy 0698e3441 [ RESJSTOR 215 1X ,125W F TCm0¢=100 24546 Cley/BaT0m215R=F
A3R4a 07870408 7 RESISTOR 243 1X ,12%W F TCRO04e100 20846 ClUey/8eT0m2u3R=F
ASRyS 0757=0178 [} 3 RESISTOR 100 $1X ,25W F TCmO+e100 2484e CSei/u4eT0=101eF
AsRye 0757=0178 8 RESISTOR 100 §¥% ,2%W F TCmgeey0p 2us4e CS=4/4=T0myoy=F
A3R4Y 07870280 3 RESISTOR yK ¢X 1250 F TCmoeey0p 24546 ClUwy/B8eT0omq001=F
A3R4S 0787=0280 3 RESISTOR yK 4% ,125W F TCmo+ey00 24546 Cu=y/B8eT0=100y=F
A3Ry9 0757=0409 ] RESISTOR 274 1% ,125W F tCmo+eio0 24s4e Clei/Bat0e27UReF
A3Rs) 075720178 [ RESISTOR 100 1X ,25H F TCEm0+ei00 24546 CSat/4eTO0uypgeF
A3RSY 06840027 7 RESISTOR 2,7 10X ,25W FC TCeel00/¢S00 011214 €B2764

A3SRSg 068um0271 7 RESISTOR 2,7 10X ,2%W FC TCB=400/+%00 01124 €B276y

A3RSS 0684=0271 ? RESISTOR 2,7 10X 25W FC TCme400/+500 01121 €B2764

AsRse 06990001 2 { RESISTOR 2,7 yox ,5W CC TCmo+ut2 o112t EB276y

ASRS? 075%e0403 H 1 RESISTOR 121 1% ,125W F TCm0eei00 2454e Clda1/BaTOmi21Ralr
A3JRSE 0757.0438 3 RESIBTOR S5,11K 1X ,125W F TCw0+=100 2usue CUni/BeT0nSy)1oF
A3Rse 06983613 6 1 RESIBTOR 39 §X 2W MO TCmO¢=200 27167 FPu2e2T100=39R0=]

See introduction to this section for ordering information
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Table 6-2. Replaceable Parts (Cont’d)

Model 1610B

Reference HP Part |c _— Mfr
. p r n fr
Designation | Number |0 Qty Descriptio Code Mfr Part Number

A3TPy 1251 =2229 3 CONNECTOR=8GL CONT 8KT ,033=IN=BSC=82 28480 1251=2229
A3TP1G 12814048 H 28480 12514045
A3UY 181620909 0 [} IC TTL RAM Q=g 28480 181620909
A3U2 181620909 0 IC TTL RAM Q=C 28480 1816=0909
A3U3 18201475 6 IC CNTR TTL 8 BIN SYNCHRO PO8«EDGE=TRIG 07263 938160C
A3U4 18201478 6 IC CNTR TTL 8 BIN SYNCHRO POS=EDGE=TRIG 07263 938160C
A3US 181620909 0 IC TTL RAM 0=¢ 28480 1816=0909
A3US 181620909 [} IC TTL RAM 0eC 28480 1816=0909
A3U7? 18201475 3 IC CNTR TTL § BIN 8YNCHRO POS=EDGE=TRIG 07263 938160C
Asus 18201475 6 IC CNTR TTL 8 BIN SYNCHRO POS-EDGE=TRIG 07263 938160C
AsU9 18160909 0 IC TTL RAM 0eC 28480 1816=0909
AsUio 181620909 0 IC TTL RAM (QeC 28480 181620909
AsUgy 1820=4478 6 IC CNTR TTL 8 BIN SYNCHRO POSeEDGEeTRIG 07263 938160C
A3Ul2 18201478 6 IC CNTR TTL 8 BIN SYNCHRO PO8eEDGEeTRIG 07263 938160C
A3Ugs 0 IC TTL RAM QeC 28480 181620909
AsUiy 0 IC TTL RAM o=C 28480 181620909
A3U1S 182021475 6 IC CNTR TTL 8 BIN S8YNCHRO POS<EDGE=TRIG 07263 938160C
AsUyp 10201475 6 IC CNTR TTL 8 BIN SYNCHRO POS<EDGE=TRIG 07263 938160C
AsugY 182000693 [} IC PF TTL 8 DeTYPE POS«EDGE«TRIG 01298 8N74874N
A3U18 1820=0688 1 1 IC GATE TTL 8 NAND DUAL 4eINP 01298 SN74820N
A3U19 18200693 [] IC PF yYL 8 DetTYPE POS=EDGE=TRIG 01298 SNTUBTUN
AsUz0 1820=0693 [ IC PF TTL 8 D=TYPE POSEDGE=TRIG 01295 BNTU8TUN
AsUay 18200693 [] IC FF TTL 8 DaTYPE POS-EDGETRIG 01295 BN748TUN
A3U22 182000693 [) IC FF vTL 8 DwyYPE POS=EDGE=TRIG 0129% ANTU8TUN
AsU23 1820=0693 ] IC FF TTL 8 DeyYPE POS=EDGESTRIG 01298 SNTUBTUN
A3U24 18201158 2 s IC GATE TTL 8 ANDeQR=INV DUAL 2=INP 01298 BNTUSSIN
A3U28 18201158 2 IC GATE TTL 8 ANDeOReINV DUAL 2eINP 01298 BNTUSSIN
AsV26 1820~11%8 Fl IC GATE TTL 8 AND=OReINV DUAL 2eINP 01295 ONTUSSIN
AsUa7 1020=0681 4 IC GATE TTL 8 NAND QUAD 2=INP 01298 8N74800N
A3Uz8 1820e1322 Fl IC GATE TTL 8 NOR GUAD 2eINP 01298 8N74802N
A3Uz9 1820=1729 3 1 IC LCH TTL L8 cOM CLEAR 8=8]T 01298 SNT4L82%9N
AsUso 1820=1322 ? IC GATE TTL 8 NOR QUAD 2eINP 01298 8N74802N
Agusy 1820-1198 0 IC GATE TTL L8 NAND GUAD 2eINP 0129% SN74LBO3IN
AsV32 1020=1198 0 IC GATE TTL L8 NAND QUAD 2eINP 01298 SN74L803N
Asuss 1820=1192 4 4 IC 8HPWRGTR TTL DaTYPE PRLeIN PRLeOUT 01295 SN74173N
A3USG 1820-10582 L 1C XLTR ECL ECL=TO=TTL QUAD 2=INP 04713 MC10125L
A3USS 1820=1197 9 IC GATE TTL L8 NAND QUAD 2°INP 01295 SN74L8OON
A3U3e 18201414 3 2 IC GATE YTL L8 NAND TPL 3=INP 01295 SNT4LB12N
A3U37 1820-1414 3 IC GATE TTL LS NAND TPL 3e=INP 01295 BNT4LS12N
A3uze 182020269 4 10 IC GATE TTL NAND QUAD 2=INP 01298 SN7403N
A3U39 18200269 4 IC GATE TTL NAND QUAD 2eINP 01298 8NT4O3IN
AsUgo 1820e1192 4 IC 8HFeRGTR TTL DeTYPE PRLIN PRLeOUT 01298 SNTUITIN
AsUag 10201944 4 1 1C LCH ECL DeTYPE POSSEDGE=TRIG DUAL 04713 MCioi3o0b
ASVap 182020691 . IC GATE TTL 8 AND=OR=INV 01298 SNTUBOUN
AgUas 1820=0688 ] IC GATE TTL 8 NAND TPL 3eINP 01298 SNT4B1ON
AsVus 1820=0629 0 12 IC FFP TTL 8 J=K NEGwEDGE=TRIG 01298 BN748y12N
A3Ues 1820-1411 0 IC LCH TTL LS DeTYPE 4=BIT 01298 BNT74LATSN
A3Vae 18201478 [ IC CNTR TTL 8 BIN SYNCHRO POSeEDGE=TRIG 07263 938160C
A3Ug? 1820-1192 4 IC 8HFeRGTR YTL DeTYPE PRLeIN PRLeOUT 01295 SN74173N
A3Uqd 1820~1173 1 IC XLTR ECL TTLwTO=ECL QUAD 2eINP 04713 MC10124L
A3U4e 182020688 8 IC GATE TTL 8 NAND TPL 3eINP 01295 SN74810N
A3USO 1820=0681 4 IC GATE TTL 8 NAND QUAD 2eINP 01295 8N74B00ON
Asusy 1820.1072 9 1 IC DCDR TTL 8 2=TD=d=LINE DUAL 2=INP 01298 SNTU8139N
A3Us2 1820~0683 [ 4 IC INV TTL 8 HEX 1=INP 0129§ SNTUB0UN
Agussy 1020=1441 0 IC LCH TTL L8 DeTYPE 4=B1Y 01298 SNTULBISN
ASUsY 182001478 3 IC CNTR TTL 8 BIN 8YNCHRO POS=EDGE=TRIG 07263 938160C
Asuss 1820=1192 4 1C 8HF=RGTR TTL DeTYPE PRL=IN PRLeOUT 01298 SNTULTIN
A3USH 1820=1367 H 1€ GATE TTL 8 AND QUAD 2eINP 01298 SN74808N
A3Us? 1820w0086 9 3 IC GATE TTL 8 AND TP 3=INP 01295 ANTUBLIN
A3Uss 18201138 H 1C GATE TTL 8 AND=ORwINV DUAL 2eINP 0129% SNTUISIN
A3Use 1820=1367 H IC GATE TTL 8 AND QUAD 2eINP 01298 SN74808N
A3U60 182001116 F] 1 IC FF TTL JeK BAR POS=EDGE=TRIG 01298 ONT410ON
A3Uey 1820=1478 6 IC CNTR TTL 8 BIN 8YNCHRO POSEDGETRIG 07263 938160C
A3Us2 18201478 6 IC CNTR TYL 8 BIN SYNCHRO POSeEDGE=TRIG 07263 938160C
A3Usy 182020683 . IC INV TTL 8 HEX 1=INP 01298 ON7480uN
A3Vey 182020629 0 IC PF TTL 8 Jek NEGeEDGE=TRIG 0129% ONT481 12N
AsUes 1020-115%8 2 IC GATE TTL 8 AND=OR=INV DUAL 2eINP 01298 SNT4ISIN
AsUse 18200629 0 IC FF TTL 8§ JeK NEGeEDGE=TRIG 01298 8N748112N
A3UsY 1820=068) 6 IC INV TTL 8 HEX 1=INP 01298 SNT4804N
A3U6S 1682020629 0 IC FF TTL 8 Jek NEGeEDGE=TRIG 01295 8N748112N
AsU69 102020704 2 1 1C MV TTL MONOSTBL RETRIG 01298 SNT4122N
Asu70 182000629 0 IC FF YTL 8 JeK NEG=EDGESTRIG 01298 SNT481 12N
A3u7) 1820=0686 9 IC GATE TTL 8 AND TPL 3=INP 01298 SNT481IN
A3U72 1820=0697 2 F IC DRVR TTL 8 NAND LINE DUAL 4eINP 0129% SN748140N
A3U73 18200629 0 IC FF TTL 8 JakK NEGEOGE=TRIG 01298 8N748112N
A3U74 1888+008% s 3 TRANBISTOR ARRAY 14ePIN pLATC OIP 04713 MPQ2369
A3UTS 1820=0629 0 IC FF YTL 8 Je=K NEG=EDGEwTRIG 01298 BNT748112N
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Model 1610B

Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

Reference HP Part |c| o A Mfr
- A t Description Mfr Part Number
Designation | Number |D Y p Code
A3UTe 185800055 5 TRANSISTOR ARRAY {4=PIN PLSTC DIP 04713 MPR2369
A3UT? 185820058 B TRANSIBTOR ARRAY 14=PIN PLSTC OIP 04713 MPG2369
asure 1820=0629 (] IC FF TTL 8 JeK NEG=EDGE=TRIG 01295 SN7u8112N
A3UT9 18200685 8 IC GATE TTL 8 NAND TPL 3=INP 01295 SN74840N
A3U80 18200681 4 IC GATE TTL 8 NAND QUAD 2eINP 01295 8N74S00N
aglgy 1820m1208% 0 1C GATE TTL L8 AND DUAL 4eINP 01295 8N74L82{N
A3UB? 1820+1307 3 3 IC SCHMITT=YRIG TTL 8§ NAND QUAD 2eINP 0129% 8N748132N
AsU8y 182021307 3 IC SCHMITT=TRIG TTL 8 NAND QUAD 2=INP 01295 aN748132N
AsuBYy 1820%1307 3 IC 8CHMITTaTRIG TTL 8§ NAND QUAD 2eINP 01299 BN748132N
A3UBS 181020290 0 H NETWORK=RES 6ePINeSIP ,1ePINeSPCG 28480 1810=0290
[31'1.7Y 18100290 0 NETWORKwRES 6wPINe8IP ,1=PINa8PCG 28489 1810w0290
A3Usy 1810=0076 0 i NETWORKwRES 9uPINe8IP ,15=PIN8PCG 28480 1810=0076
Asves 182020697 2 1C DRVR TTL S NAND LINE DUAL 4eINP 01295 8N748140N
A3ueo 1826=0004 7 2 IC 304 V RGLTR TD=100 07263 UA3OUHC
A3U90 1820-0685 8 IC GATE TTL S NAND TPL 3-INP 01295 SN74510
ASXUyg 12000663 8 ) SOCKETwIC 28«CONT DIP DIP#SLOR 28480 1200=0663
A3XU2 1200%0663 8 SOCKET=IC 28+CONT DIP DIPeSLODR 28480 1200=0663
AgXys 120020663 8 SOCKET=IC 28=CONT DIP DIPsSLDR 28480 1200=0663
A3XUs 1200m0663 8 SOCKETeIC 28=CONT DIP DIP=SLDR 28480 1200=0663
A3XUT 1200-0607 0 20 SOCKET-IC 16-CONT DIP-SLDR 28480 |- 1200-0607
A3Xug 1200w066% 8 SOCKET=IC 28«CONT DIP DIP=SLDR 28480 12000663
A3XU10 1200=0663 8 SOCKETeIC 28-CONT DIP DIPwSLOR 28480 1200%0663
A3XUg2 1200-0607 0 SOCKET-IC 16-CONT DIP-SLDR” 28480 1200-0607
ATXUSS 12000663 8 80CKET=IC 28«CONT DIP DIPaSLDR 28480 120020663
AsXyyu 120000663 8 SOCKETeIC 28«CONT DIP DIP=SLDR 284890 12000663
A3XUYYL NOT ASSIGNED
A3XUy2 NOT ASSIGNED
AgXysy NOT ASSIGNED
A3XUse NOT ASSIGNED
A3XUs? NOT ASSIGNED.
[SLOTT) NOT ASSIGNED
A3XYUYLY 1200-0607 0 SOCKET-IC 16-CONT DIP-SLDR 28uB0 1200-0607
AgXU4? NOT ASSIGNED .
A3XUSS NOT ASSIGNED o
AZXUbU 1200-0607 0 SOCKET-IC 16-CONT DIP-SLDR 28480 1200-0607

o
A3XUs8 1200-0607 0 SOCKET-IC 16-CQNT DIP-SLDR 28480 1200-0607
A3XU69 1200-0638 7 8 BOCKET=IC 14=CONT DIP=SLDR 28480 1200-0638
A3XyT2 1200-0638 7 SOCKET=IC 14eCONT DIP=SLDR 28480 1200-0638
A3XUB2 1200-0638 7 SOCKET=]IC 14«CONT DIPwSLOR 28480 1200-0638
AsXyes 1200-0638 7 SOCKET«IC 14=CONT DIP=SLOR 28u80 1200-0638
A3Xusy 1200-0638 7 SOCKETeIC 14eCONT DIPeSLDR 28480 1200-0638
Azxyes 1200-0638 7 80CKET1C 1U=CONT DIP=SLDR 28480 1200-0638
Ag 01610066805 | 4 2 DISPLAY CONTROL ASSEMBLY 284890 01610=66505
AsCy 018000229 7 CAPACITORFXD y3UF+wi0X J0VDC TA 56289 1500336X901082
AsCa 018020229 7 CAPACITORWFXD 33UF4=q0X {ovV0C TA 56289 1500336X901082
AsCy 01602201 7 CAPACITOR«FXD S{PF +=5% 300VDC MICA 28480 016022201
AsCy 016002202 8 CAPACITOR®FXD 75PF +w5X 300VDC MICA 28480 01602202
ASCS 01602202 8 CAPACITOReFXD 78PF +e8X 300VDC MICA 28480 01602202
A5Coe
ASC62 0360=2055 L] CAPACITOR=FXD ,61UF +80=20% 100VDC CER 28489 0160=205%
ASCRY 190120045 6 DIODE«PWR RECT 100V 750MA DO=29 284890 190120045
ASCR2 19010045 6 DIQDE=PWR RECT {00V 750MA DO=29 28480 190120045
AsCR3 19010045 & DIODE=PWR RECT 100V 7S0MA DQw29 28480 190120045
AsCRu 19010045 [ DIODE=PWR RECT 100V 750MA D0e29 28480 1901=0045
ASCRS 19010045 6 DIODE=PWR RECT 100V 750MA DO=29 28480 1901=0048
ASCRY 190120045 6 DIODE«PWR RECT 100V 750MA DOw29 28480 1901=0045
ASCRY 1901=004% 6 DIODE=PWR RECT y00V 750MA DOw29 28480 190120045
AsCrs 19010045 6 DIODE=PWR RECT 100V 7S0MA DDe29 28480 1901=004S
ASCR9 1901-053% 9 DIODE=SCHOTTKY 28480 1901=053%
ASCR10 190120535 9 DIDDE=SCHOTTKY 28480 1901=0535
ASCRy ¢ 19010535 9 DIODE=SCHOTTKY 28480 190120535
ASCRy2 19012053§ 9 DINDE-SCHOTTKY 28480 1901=0535
ASCRY3 19010535 9 DIODE=SCHOTTKY 28480 1901%0535
ASHy 220020103 2 36 SCREWeMACH Gwlp ,25=INulG PANeHD=pOZI 00000 ORDER BY DESCRIPTION
ASMP 0161004701 | 2 1 SUPPORT, CIRCUIT BOARD 28480 0161004701
ASRy 0684e1021 ? 33 RESISTOR 1K 10% ,25W FL TCBald00/4600 01121 C8yo21
ASR2 0684e1021 7 RESISTOR {K 10% ,25W FC TC®=400/+600 0112y cBio21
ASR3 06841021 7 RESISTOR {K 10% ,25W FC TCBe400/+600 01121 cBro2t
ASRy 06983443 0 3 RESISTOR 287 1% ,12%% F TC®04e100 2u54e Clni/B8uT0ap8TRaF
ASRS 0787=0414 5 1 RESISTOR 432 t¥ ,125W F TCB04=100 20546 CUwi/BaTOeUI2RF
ASRé 068320685 5 2 RESIBTOR 6,8 8% ,25W FC TC®=400/+500 01121 CBpBGS
ASRY 06830685 5 RESISTOR 6,8 3% ,2%n FC TC®mw=u400/+¢S00 01121 [1-T1:1%1
ASR® 069803447 4 3 RESISTOR 422 1% ,12%W F 1Cmoe=100 268ue C4wi/BuTOmu22RaF
ASRY 07570418 9 RESISTOR 619 1% ,125W F TCE04=100 2u5Ue Clei/8uTOmb]IRaF
ASR{Q 07570419 0 RESISTOR 681 1X ,125W F TCm0+=100 2usue Clet/BeTObB]RuF
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Replaceable Parts

Table 6-2. Replaceable Parts (Cont’d)

Model 1610B

Reference HP Part |c Q .. Mfr
: A Description Mfr Part

Designation | Number |p| Gt puio Code Number
ASRyy 0684eg021 7 RESISTOR {K 10X ,25W FC TC®=U00/¢600 ot1ét cB1o02y
ASR{2 069803132 4 RESISTOR 261 1% ,125W F TC®04=100 24546 Clei/BmTO0m2610F
ASR{3 07570723 9 1 RESISTOR 365 1X ,25W F TCu0¢e100 24546 CSe{/4=10e365ReF
ASRy4 0684021 7 RESISTOR 1K 10% ,25W FC TCWel00/+600 ot1ay CByo2y
ASR{S 0684eg021 7 RESISTOR 1K j0% ,25W FC TCwed00/+600 01121 CBy021
ASRye 0684et021 7 RESISTOR {K 10X ,25W FC TC®ed00/+600 os121 cB1021
ASRy7 0684ei021 7 RESIBTOR 1K 10% ,25W FC TCeed00/+600 o112t CBio21
ASRy8 0684e1021 ? RESISTOR K 10% ,25W FC TCmed0g/+600 01121 €802}
ASR19 06841021 7 RESISTOR 1K 10% ,25W FC TC®=400/+600 01121 c81021
ASR20 0684=1021 7 RESISTOR 1K 10% ,25W FC TCwel00/+600 0112} cB102y
ASR2¢ 0684021 7 RESISTOR 1K 10% ,25W FC TCwed00/+600 0112y CByo2y
ASR22 0684e1021 7 RESISTOR 1K 10X ,25W FC TCBe400/+600 01121 ce021
ASR23 0684021 7 RESISTOR 1K 10X ,25W FC TCmed00/%600 01121 cB1o021
ASRR24 0684w1021 7 RESISTOR 1K 10% ,25W FC TCm=400/+600 01121 c81021
ASR2S 0684ei021 4 RESISTOR 1K 10X ,25W FC TCBal00/4600 ot121 cB1o21
ASR26 06841021 7 RESISTOR 1K 10% ,25W FC TC®«l400/+600 ot} cB1024
ASR27 06841021 7 RESISTOR 1K 10X ,25W FC TCm=400/4600 0f12t cB1o2y
ASR28 068401021 ? RESISTOR 1K 10X ,25N FC TCmwd00/¢600 01321 cB102}
ASR29 0684e1021 ? i RESISTOR 1K 10X ,25W FC TCe=400/+600 01121 cByo21
ASR3g 06848201 9 1 RESISTOR 82 0% ,25W FC TCmal00/*S00 01121 cBB20y
ASUY 1818=01%¢ 3 8 1C NMO8 4K RAM DYN 470eNS 3a8 28480 1818%0156
AsU2 1818=015¢ 3 IC NMOS 4K RAM DYN 470=N§ 3e§ 28480 1818=0156
AsSU3 18200762 2 3 IC MUXR/DATA=SEL TTL 2=TO=g=LINE QUAD 01298 SN741SIN
ASUg 182021199 | IC INV YTL L8 HEX §=INP 01298 BN74L8OUN
AsUs 1818<01%¢ 3 IC NMOS 4K RAM DYN 470=NS 3e8 28480 181820156
AUy 18180156 3 1C NMOS 4K RAM DYN 470=NS 3e8 28480 181820156
ASU? 18200762 H IC MUXR/DATA=SEL TTL 2=T0ei= INE QUAD 01298 BNTUISTIN
ASUS 182021199 ! IC INV TTL L8 HEX 1=INP 0129% SNTULI0UN
ASU9 1818-015%6 3 IC NMOS 4K RAM DYN 470=N§ 3=§ 28480 1818=01%56
AsUt0 1818901%6 3 1C NMDS 4K RAM DYN 470eNS 3=8 28480 181820156
ASU1y 1820=0762 2 1C MUXR/DATAeSEL TTL 2°TO=i=LINE QUAD 01295 8N741ISIN
ASU12 1820=1207 ? 2 IC GATE TTL L8 NAND 8eINP 01298 8N74L830N
ASULS 181890156 3 1C NMDS 4K RAM DYN 470=NS 38 28480 1818=0156
AsUgy 18180156 3 IC NMO8 4K RAM DYN 470=N8 3e8 28480 1818%0156
AsUss 1820=1432 H 9 IC CNTR TTL LS BIN S8YNCHRO POSeEDGE=TRIG 0129% SN74L8163AN
AsUgp 1820%1432 ] IC CNTR TTL LS BIN S8YNCHRO POSeEDGEsTRIG 01295 SN74L8163AN
ASULY 18201297 0 2 I1C GATE TTL LS8 EXCLeNOR GQUAD 2eINP 0129% INTUL8266N
ASULS 1820=1297 0 IC GAYE YTL L8 EXCL=NOR QUAD 2eINP 0129% SN74L8266N
ASUy9 18201810 3 1 IC DRVR TYL CLOCK DRVR 04713 MC3460P
ASU20 18201303 9 2 IC 8HF=RGTR TTL 8 Re8 PRL=IN PRLeOUT 01295 SN74819SN
ASU2y 18201303 9 1C 8HF=RGYR TTL 8 Rw8 PRL=IN PRLeOUT 01295 SN748195N
ASU22 1820=1411 0 IC LCH TTL L8 DeTYPE 4eBIY 01298 SN74L8TEN
ASU23 1820=1411 ] IC LCH TTL LS D=TYPE a=BIlY 01295 SNTULSTSN
ASU2¢ 18201199 1 IC INV TTL LS HEX {=INP 01298 SNT4LSOLN
ASU2s 182020269 4 1C GATE TTL NAND GQUAD 2e=INP 01298 SNTUO3IN
ASU26 1820=0269 4 IC GATE TTL NAND QUAD 2=INP 0129% SNTUO3IN
ASU2? 18201411 0 IC LCH TTL L8 DaTYPE 4eBlY 01295 SN74L8TSN
ASU28 1820e1411 0 IC LCH TTL LS8 DeTYPE 4eBIY 01295 SNTULSTSN
ASV29 1820-0782 [ 1 IC GATE TTL NOR TPL 3=INP 01295 SNT427IN
ASU30 1820-1432 LH IC CNTR TTL L8 BIN SYNCHRO POS~EDGE=TRIG 01298 SN74L8163AN
ASU3| 18180254 2 1 1C PMOS 3K ROM CHAR GEN STAT 600=N8S 3=8 18324 2516N
ASU32 1820-1042 3 1 1C 8HF®RGTR TTL Re8 PRL=IN SERIALeOUT 01295 SNT4168N
ASUN3 18201207 2 IC GATE TTL L8 NAND BeINP 0129% SNTULSION
ASUSU 1820=0688 8 IC GATE TTL 8 NAND TPL 3=INP 01298 SN74810N
ASU3S 1820=0681 4 IC GATE TTL 8 NAND QUAD 2eINP 0129% SN74800N
ASU3e 18200622 3 2 1C MUXR/DATASSEL TTL 8eTOsisLINE BaINP 01295 SN741S1AN
ASUY? 18201204 9 1 1C GATE TTL LS NAND OUAL 4eINP 01295 8N74L820N
ASU3S 1820=1197 9 IC GATE TTL L8 NAND QUAD 2=INP 01295 SN7ULBOON
ASU3e 1820=0629 0 IC FF TTL 8 Jek NEGeEDGE=TRIG 01298 SN748 11N
ASU4O 1820-2488 3 1 IC FF TTL LS D-TYPE POS EDGE- TRIG 01295 SN74ALS 74
ASU4y 1820e1478 9 3 IC CNTR TTL L8 BIN ASYNCHRO 01298 SN74L893N
AsUs2 1820-1432 5 IC CNTR TTL L8 BIN 8YNCHRO POSeEDGETRIG 01298 8N74L8163AN
ASU4Y 1820+1432 H IC CNTR TYL L8 BIN 8YNCMRO POSeEDGE=TRIG 01298 SNT4L8163AN
ASUGy 18201470 1 2 1C MUXR/DATASEL TTL L8 2e70wgelINE QUAD 01299 BNTULBISIN
ASU4S 1820«10441 . F] 1C ADDR TTL L8 BIN FULL ADOR y4eBIY 01298 8N74L5283N
ASUG6 1820-0629 0 1C PF TTL 8 Jek NEGwEDGE=TRIG 01298 SN748112N
ASUGY 18201432 L IC CNTR TTL L8 BIN B8YNCHRO POS=EDGE=TRIG 01298 SN74LB163AN
ASUGS 1820=1432 H IC CNTR TTL L8 BIN SYNCHRQ POSeEDGE=TRIG 01298 SN74L8163AN
ASU4e 1820=1470 1 IC MUXR/DATA®SEL TTL L8 2eTOsie INE QUAD 01298 SNT4L8ISTN
ASUSO 1820e1443 6 IC ADOR TTL LS8 BIN FULL ADDR 4eBlY 01295 SN74L8283IN
ASUSY 18200629 0 IC PP TTL § JoX NEGEDGE=TRIG 01298 BN7481 12N
ASUS2 18200686 9 IC GATE TTL 8 AND TPL 3eINP 01298 SNT48LIN
ASUSY 182001203 [] 3 IC GATE TYL LS AND TPL 3=INP 01298 SNT4LSTIN
ASUSY 18200174 0 1 IC INV TTL HEX 01299 BNTUOUN
ASUSS 182001432 H 1C CNTR TTL L8 BIN SYNCHRO POSeEDGE=TRIG 01299 SNT4L8163AN
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Model 1610B Replaceable Parts

Table 6-2. Replaceable Parts (Cont’d)

Reference HP Part ic| o Lo Mfr
: . t Description

Designation | Number |D y ptio Code M#r Part Number
ASUSE 1820~1282 3 IC FF TTL L8 JeK BAR PUSeEDGE=TRIG 01295 SNT4LS109aN
ASUSY 1820=1373 3 1 1C CNTR TTL S BCD SYNCHRO POS<EDGE=TRIG 07263 93810DC

A5US8 1820~0683 6 IC INV TTL 8 HEX {=INP 01295 SNT480UN

ASUS9 1820=1203 [ IC GATE TTL L8 AND TPL 3eINP 01295 SNTULS1IN

ASU60 18200693 8 IC FF TTL § DeTYPE PO8=EDGE=TRIG 01295 SN7487UN

AsUgy 18201432 L1 1€ CNTR TTL LS BIN SYNCHRO P0OSeEDGE=TRIG 01295 SN74LS163AN
ASU62 1820=1199 1 IC INV TTL LS HEX 1eINP 01295 SN74LS0UN

ASUb3 0410=1018 3 1 CRYSTAL=QUARTZ FREQ®20,000 MMZ +e,01% 28489 04101018

ASUGY 1820-1282 3 IC FF TTL L8 Jek BAR PUS=EDGE=TRIG 01295 SNTULS109AN
AsUeS 182021201 6 IC GATE TTL L6 AND QUAD 2«INP 01295 SN74LS0BN

AsUse 1820-1203 8 IC GATE TTL L8 AND TPL 3eINP 01298 BN74L8YIN

ASUp? 1820=1197 9 IC GATE TTL L8 NAND QUAD 2eINP 01298 SN74L8OON

ASXUL 1200-0612 5 8 SOCKET-IC 22 CONT DIP-SLDR 02414 DILB22P-108

A5XU2 1200-0612 5 SOCKET-IC 22-CONT DIP-SLDR 02414 DILB22P-108

ABXUS 1200-0612 5 SOCKET-IC 22-CONT DIP-SLDR 02414 DILB22P-108

ASXU6 1200-0612 5 SOCKET-IC 22-CONT DIP-SLDR 02414 DILB22P-108

A5XU9 1200-0612 5 SOCKET-IC 22-CONT DIP-SLDR 02414 DILB22P-108

A5XU10 1200-0612 5 SOCKET-1C 22-CONT DIP-SLDR 02414 DILB22P-108

A5XU13 1200-0612 5 SOCKET-1C 22-CONT DIP-SLDR 02414 DILB22P-108

A5XU14 1200-0612 5 SOCKET-IC 22-CONT DIP-SLDR 02414 DILB22P-108

A5XU41 1200-0638 7 SOCKET-IC 14-CONT DIP-SLDR 28480 1200-0638

A6 01610-66546 5 3 1/0 MPU BOARD ASSEMBLY 28480 01610-66546

Aoy 016022150 g 2 CAPACITOR=FXD 33PF ¢=5X% 300VDC MICA 28480 0160=2150

AsC2 0140=0192 M 2 CAPACITOR=FXD 68PF #=5X% 300VDC MICA 72136 DMISE6B0J0300WVICR
A6C3 0140%0192 CAPACITOR=FXD 68PF +=5% 300VDC MICA 72136 DM1SEEBOJO300NVICR
AsCu 016022150 s CAPACITOR=FXD 33PF +=5% 300VDC MICA 28480 0160=2150

AeCs 0160=0174 9 8 CAPACITORSFXD ,47UF #80=20% 25VDC CER 28480 0160=0174

AeC7 0160=2308 s CAPACITOR=FXD 34PF +¢=SX 300VOC MICA 28480 0160=2308

Asce 018g=g230 | 0 3 | CAPACITOR=FXD jUFe=20% 50VDC TA 56289 | 150D105X005042
AeCo 0160=3443 1 10 CAPACITOR=FXD ,{UF +80%20% SOVDC CER 28480 0160°3443

AeC11 016022055 9 CAPACITOR=FXD ,01UF +80=20% 100VDC CER 28480 0160=2055

AeCy2 0160=0161 4 ! CAPACITOReFXD ,0jUF +=10% 200VDC POLYE 28489 0160=0161

AoC13 0180=0197 8 1 CAPACITOR=FXD 2,2UF¢=10% 20VDC TA 56289 1500225X9020A2
AeC14 01800373 2 | CAPACITOReFXD ,48UF+e10% 35VDC TA 86289 150D684X9035A2
AsCi7 018020301 6 2 CAPACITOR=FXD SyUF+7S=10X SQVDC AL 56289 3005056050882
::Eée 0180=0301 3 CAPACITOR=FXD sUF+75=10% SOVOC AL 56289 3005056050882

Q=

A6Cdy 016022055 9 CAPACITORFXD ,niUF +80=20% 100VDC CER 28480 016022055

AoCys 0160~2200 6 1 CAPACITOReFXD 43PF ¢=8X% 300VDC MICA 28480 0160=2200

‘6546 0180-0374 3 ? CAPACITOR-FXD 10UF +-10% 20VDC TA 56289 150D106X9020B2
AsCy? NOT USED

AeCR{ 1901=0040 1 DIODE=SWITCHING 30V S0MA 2N§ DO=3S 28480 190120040

AsCry 1901=0040 |1 DIODE=8WITCHING 30V SOMA 2N§ DQe3S 28480 | 1901=0040

A6CRS 19010040 1 DIODE=SWITCHING 30V S0MA 2NS DO0=3S 28480 19010040

A6CRe 19010040 1 DIODE=SWITCHING 30V S0MA 2NS DO=35 28480 1901=0040

AsCRY 19010040 1 DIODE=SWITCHING 30V SOMA 2N§ DO=35 28480 19010040

AoCRS 190120040 | DIODE=SWITCHING 30V SOMA 2N8 DQ=35 28480 1901=0040

A6CRY 190120040 | DIODE=SWITCHING 30V SoMA 2NS DO=35 28480 190120040

AsCRio 19010040 1 DIODE«SWITCHING 30V SoMA 2NS DOe35 28489 1901=0040

AsCRy1 1901<0040 1 DIODE=-SWITCHING 30V SoMA 2NS DO=3S 28489 1901=0040
_AeCRY2 19010040 1 DIODE=SWITCHING 3oV SoMA 2NS DOe3S 2848 1901=0040

A6CRy3 1901=0040 1 DIODE=SWITCHING 3oV SoMA 2NS D0=35 28489 1901=0040

A6CRy4 1901=0040 1 DIODE=SWITCHING 30V SoMA 2NS DO=3S 28480 1901=0040

A6CRYS 19010040 1 DIODE=SWITCHING 30V SQMA 2N8 D0e35 2848g 190120040

ApCRye 1901=0040 1 DIODE«SWITCHING 30V SOMA 2N8 D0e3S 28480 1901=0040

AsCRyY 19010040 1 DIODE=SWITCHING 3oV SoMA 2N8 DO=35 28480 190120040

ApCR{R 1901=0040 1 DIODESWITCHING 30V SoMA 2NS D0e3S 28480 1901=0040
AgCR{S 1901=0040 1 DIODE=8WITCHING 30V SOMA 2NS DO=3S 28480 190120040

AeCR20 190120040 1 DIODE=8WITCHING 30V SoMA 2NS D0=3S 28480 1901=0040

A6CR2y 1901=0040 1 DIODESWITCHING 30V SoMA 2NS D0e3S 2848y 190120040

AeHy 2200=0107 3 24 SCREWeMACH 4eldg ,37S5=INelG PANHD«POZI 00000 ORDER BY DESCRIPTION
A6J1 1251-4549 4 4 CONNECTOR 7-PIN M POST TYPE 28489 1251-4549

ABJ2 1251-4546 1 1 CONNECTOR 8-PIN M POST TYPE 28480 1251-4546

ABJ3 12514549 4 CONNECTOR 7-PIN M POST TYPE 28480 1251-4549

A6L1 9140-0112 2 1 COIL-MLD 4.7UH 10% Q=33 .1565DX .375LG-NOM 28480 9140-0112

ABL2 9100-1633 0 1 COIL-MLD 68UH 5% Q=55 .155DX .375LG-NOM 28480 9100-1633

ABLS1 9160-0244 3 1 SPEAKER 28480 9140-0244

ABMP1 0161001207 |7 1 BRACKET, SPEAKER 28480 01610-01207
AB6MP2 01610-01209 | 9 1 BRACKET, SPEAKER 28480 01610-01209

A6Q1 18540246 8 3 TRANSISTOR NPN 81 PDm3SOMN FTm2S0MHZ 04713 8PS 233

A602 18840472 H 1 TRANSISTOR NPN 8] DARL PD=500Mw 04713 MPS=A14

Y1 H 1854=0246 8 TRANSISTOR NPN 81 PD=350MW FTe2S0MHZ 04713 §Pg 233

AeR{ 069843155 1 2 REBISTOR 4,64K 1% ,125W F TCR0¢e100 24546 ClUel/BaTO0alblywF
A6R2 07570442 9 30 RESISTOR 10K 1X ,125W F TC®0+=100 24546 Cley/BeT0w1002=F
A6R3 07570442 9 RESISTOR 10K 1% ,125W F TC80+=100 24546 C4el/BeT0=l00R=F
AbR¢ 069843155 1 RESISTOR 4,64K 1X ,125W F TCB0+=100 24546 Cde)/8=T0mlpll=F
AGRS 0757=0280 3 RESISTOR 1K 11X ,125W F TCm0¢=q00 24546 Cle}/BuT0e1001=F
AeRe 0757=0280 3 RESISTOR 4K 1% ,125W F TC®0+=y00 24546 Cdey/BeTO=100eF
AoRY 06983430 H 3 RESISTOR 21,5 1% ,125W F TC®o4e100 03888 PMESSw{/8aToe2{RSaF
AoRe 0757-034b 2 4 RESISTOR 10 1% ,125W F TC®=0+=y00 24s4s C4e1/BeTouioROeF
AeRo 07570346 2 RESISTOR 10 1% ,125W F TC®=Q¢sy00 PYLTTY Cldmy/BaTO=]oRO=F
AsRyp 06983430 S RESISTOR 21,5 (X .125W F TCmoeay00 03888 PMESSw(/BuTge2iRSeF

See introduction to this section for ordering information

*Indicates factory selected value
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Replaceable Parts

Model 1610B

2
Table 6-2. Replaceable Parts (Cont’d)
Reference HP Part |c Q A Mfr
: f t ription Mfr Part
Designation Number |D Y Descriptio Code Number
AsRyy 06983446 3 | RESISTUR 383 1% ,125W F TC®0+=100 24846 Clwi/BaT0w3B3ReF
AbRy2 0757eq442 9 RESISTOR 10K 1% ,125W F TCs0+et00 24846 Cley/BuTOminO2aF
AsRyy 06983187 3 ? REBISTOR (9,6K 1X ,125W F TCs0%={00 2u8us Clni/RaTOm1962aF
ApRyy 06983157 3 RESISTOR 19,6K (X ,125N F TCmo+wino 24546 CUni/BaTOw1962aF
AsRyS 06871001 9 { RESISTOR 10 10X ,SW CC TCwoeuq2 otiat EB100}
AeRy g 07570466 7 1 RESISTOR 110K yx ,125W F TC®0em100 24846 Clei/BaTOmii03=F
ApRyy 07570389 3 1 RESISTOR 33,2 X ,125W F TCwosei00 24546 Clei/B8aT0wI3R2aF
AsR{8 0757e0442 9 RESISTOR 10K 1% ,125W F TC®04ei00 24546 Cdwi/BeTOe)002eF
AbR2{ 0787<0279 0 1 RESISTOR 3,16K {X ,125H F TCSQ4e100 2u5u6 CUmi/BaTOe3{b]oF
A6R22 0757-0290 5 3 RESISTOR 6.19K 1% .125W F TC=0+-100 19701 MF4C1/8-T0-6191-F
AsR2y 0757=0460 1 1 RESISTOR 61,9K 1% ,1254 F TCm0+=i00 2usue Clmi/BuT0mb192aF
AoR24 06983447 4 RESISTOR 422 1% ,125W F TC®04=100 2u%46 Clei/BeT0mu22R=F
AsR3s 06983443 0 RESISTOR 287 {% ,125W F TC80+=100 2usue Clei/8eT0e28TR=F
A6R26 0757=0280 3 RESI8TOR yK 1% ,125W F TCeg¢=(00 20846 C4=1/8=T0=y001=F
AsR27 0757=0280 3 RESISTOR 1K 1X ,125W F TCe0+=100 20sue Cumi/8=TOmi00]=F
AoR28 06983443 0 RESISTOR 287 1% ,125W F TCW0+=100 2uSue Clei/8eT0a287RaF
AsR29 069823447 4 RESISTOR 422 1X ,125W F TC=0+=100 24546 C4ei/BuT0=U22R=F
A6R3qa 0757<0280 3 RESISTOR 1K (X ,125W F TC®o+¢ei00 2u%ue Clmi/BeT0min0)mF
A6R3 0757=0280 3 RESISTOR (K 1% ,125W F TCmo+e100 2usue Clei/BuT0el00f=F
A6R32 07570280 3 RESISTOR {K 1% ,125W F TCBo+e100 20546 Clei/BuT0ain0]=F
A6R3y 0757=0280 3 RESISTOR (K 1X 125N F TCu0+e100 20846 Clmy/8uT0=100)=F
A6R34 0757=0442 9 RESISTOR 10K 1% ,125W F TC®0+=ti00 26546 Cdui/B8aTomigo2F
AGRIS 069843428 1 1 RESISTOR 14,7 1X ,125W F TC=04=100 03888 PMESSel/8aT0el4RTeF
A6R3G 07570280 3 RESISTOR 1K 1X ,125W F TC®0+e100 26546 Cley1/BeT0w1001=F
AGR3? 07570316 6 1 RESISTOR 42,2 1X ,125W F TCm0+=100 2usue CUm1/BeT0wdRR2F
AbR38 075%=0280 3 RESISTOR 1K 41X 125w F TCmO¢et00 2u84e Clu1/BeT0min01eF
A6R39 0757-0280 3 RESISTOR 1K 1% .125 W F TC=0+-100 24546 (4-1/8-10-1001-F
A6R4Q 0787-0280 3 RESISTOR 1K 1X ,125W F TCm0+=100 24548 C4=1/8eT0e1001=F
A6RY 0757=0442 9 RESISTOR 10K 1X ,125W F TCE04m=100 24546 Cley/BuT0myg02=F
AsR42 07570442 9 RESISTOR 10K 1% ,125H F TCE0¢e=100 20846 Cdmy/BeT0ei002F
AsRyy 07570442 9 RESISTOR 10K {X 125K F TC®0¢=100 24546 C4e1/BaTOmi002eF
ApRay 07570280 3 RESISTOR 1K 1X ,125W F TC80¢=100 24546 Ciw1/B8sT0m1001=F
A6§§5 0757-0280 3 RESTSTOR 1K 1% .125 Wi 10 04-100 24546 C4-1/8-T0-1001-F
A6TPYe
AeTP1g 036020535 [} TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
AoV 1820+1199 1 1C INV TTL LS HEX 1=INP 01298 SNY4LSOUN
AsU2 1820«1199 1 IC INV TTL LS MEX 1=INP 01295 SN74L8OUN
ApUs3 1820#0471 [ 2 1€ INV TTL HEX 1=INP 01295 SN7606N
AsUu 1820+0471 0 IC INV TTL HEX 1eINP 01299 SNTUO6N
ApUS 1820=1197 9 1C GATE TTL LS NAND QUAD 2=INP 01295 8SN74LSOON
AgUs 1820e1112 ] 3 IC FF TTL L8 DmTYPE POS=EDGE=TRIG 0129% SN74LS8TUN
Asu? 1820e1112 8 IC FF TTL L8 DeTYPE POSEDGE=TRIG 0129% SN74L8TUN
AoUS 1820e1412 [ IC FF TTL L8 DeTYPE POSEDGESTRIG 01295 SN74L87uUN
ApU9 182620208 0 i IC TIMER TTL 18324 NESS6A
AsUi 0 1820=0269 4 IC GATE TTL NAND QUAD 2eINP 0129% SNTUO3IN
AoUyy 182020269 4q IC GATE TTL NAND QUAD 2eINP 01295 8NT4O3N
A6Vt2 1820°119% 7 3 IC FF TTL L8 DatTYPE POS-EDGE«TRIG COM 01295 SN74LB175N
AoUi3 182024195 7 1C FF TTL L8 DeTYPE POS=EDGETRIG COM 01298 SN74LS175N
LNy 1820=1416 ] 3 IC SCHMITT«TRIG TTL L8 INv HEX 1eINP 0129% SN74L814N
LI 182001217 4 1 IC MUXR/DATA=SEL TTL L8 BeTOmi=LINE 01295 SNTULBISIN
AsUte 1820e1216 3 2 16 DCDR TTL L8 3=TOeBaLINE 3«INP 01295 SN74LS138N
AoUtY 18180940 3 1 IC MASK ROM 28480 18180940
AsU18 18180942 ] ] IC MASK ROM 28480 181820942
AsUi9 181820944 7 { IC MASK ROM 28480 18180944
AoV20 181820946 9 1 IC MASK ROM 28480 181820946
AeU2y 18180941 4 t IC MASK ROM 28480 181820941
ApV22 18180943 ] 1 IC MASK ROM 28480 1818%0943
AsU2Y 181820948 ] 1 IC MASK ROM 28480 181820945
A6U24 18180947 0 1 IC MASK ROM 28480 181820947
ApU2s 1820=1804 5 1 € BFR NMOS CLOCK DRVR 04713 MPGbBUR
AsU2e 1820%1480 3 1 1€ MICPROC NMOS 8eBIT 0u713 MC6800L
A6U27 1820=0629 0 IC FF TTL 8 JeK NEG=EDGE~TRIG 01298 SNTuS1N
AsU2s 1820=141¢ H 1C SCHMITY=TRIG TTL L8 INV HEX 1eINP 01299 INTULSIUN
A6U29 182020175 1 3 1C INV TTL HEX {eINP 012958 SNTUOSN
ApU30 1820°017% 1 1C INV TTL HEX yeINP 01295 SNY4OSN
AsU3§ 1820=0175 1 IC INV TTL HEX y=INP 01298 BNTUOSN
AbUs2 1820=1081 0 H IC DRVR TYL BUS DRVR GUAD 1=INP 04713 MCBT26AP
AbUSS 1820e1081 0 1C DRVR TTL BUS DRVR QUAD 1=INP 04713 MCBT264AP
A6U3Y 1820=1199 1 IC INV TTL L8 HEX 1=INP 01295 SNTULBOUN
AaU3s 1820°1199 1 IC INV TTL LS HEX 1eINP 01299 SN74L80UN
AbUYS 1820=1130 0 IC GATE TTL 8 NAND 13=INP 01298 BN7U8133N
AsUy? 1820-1216 3 IC DCOR TTL L8 3=T0=BeLINE Je=INP 01298 BNT4LS13BN
A6U3S 1820=0269 4 IC GATE TTL NAND QUAD 2eINP 0129% SNTUOIN
AbUS9 182020269 4 IC GATE TTL NAND GUAD 2=INP 01298 BNTUOIN
AsUyo 1820=1942 H | IC CNTR TTL 8 BIN SYNCHRO POS=EDGE=TRIG 01298 SNT4S163J
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Model 1610B Replaceable Parts

Table 6-2. Replaceable Parts (Cont’d)

Reference HP Part |c| _ Mfr
: A t Description Mfr Part Number
Designation | Number |D Y p Code

ApUdy 1820=0685 8 IC GATE TTL S NAND TPL 3<INP 01295 SN74810N

A6U42 18200681 4 IC GATE TTL 8 NAND QUAD 2=INP 01295 SN7USOON

A6UUY 1820w1199 1 1€ INV TTL L8 HEX 1=INP 01295 SN74LSO0UN

AsU4y 1820=0328 6 1 IC GATE TTL NOR QUAD 2=INP 0129% SN7402N

AbU4s 18201197 9 IC GATE TTL LS NAND QUAD 2eINP 01295 SN74LSOON

LYYy 18200269 4 1C GATE YTL NAND QUAD 2eINP 01295 SN7403N

AsU4? 1810=0307 0 1 NETWORKeCNDCY MODULE DIP3 16 PINS) 0,100 28489 1810=0307

A6U48 1820-1144 6 1 IC GATE TTL LS QUAD 2-IN NOR 01295 SN74L502

AsXUQ 1200-0638 7 SOCKET=IC 14=CONT DIP=SLOR 28480 1200-0638

AeXU1Y 1200-0541 1 8 SOCKET=IC 24«CONT DIP DIPeSLDR 28480 1200-0541

AoXy18 1200-0541 1 SOCKET=IC 24=CONT DIP DIP=SLOR 28480 1200-0541

A6XUy9 1200-0541 1 SOUCKET=1C 24=CONT DIP DIP=SLOR 28480 1200-0541

A6XU20 1200-0541 1 SOCKET=IC 2U=CONT DIP DIPeSLNR 28480 1200-0541

AsXU21 1200-0541 1 SOCKET=IC 20=CONT DIP DIPeSLOR 28480 1200-0541

AbXU22 1200-0541 1 SOCKET=IC 24=CONT DIP DIPeSLOR 28480 1200-0541

AbXU23 1200-0541 1 SOCKET=IC 24=CONT DIP DIPeSLDR 28480 1200-0541

AbXy24 1200-0541 1 SOCKET=IC 24=CONT DIP DIP=SLOR 28480 1200-0541

AoXU26 1200-0654 7 1 SOCKET-1C-40-CONT DIP-SLDR 28480 1200-0654

AbXU32 1200-0607 0 S0CKETeIC 16«CONT DIP DIPaSLOR 28480 1200-0607

AbXu3l 1200-0607 0 BOCKETeIC 16=CONT DIP DIP=SLDR 28480 1200-0607

A6XU47 TEST 1200-0607 0 SOCKET-IC 16-CONT DIP-SLDR 28480 1200-0607

A6XU47 NORMAL 1200-0607 0 SOCKET-IC 16-CONT DIP-SLDR 28480 1200-0607

A9 01610-66545 |8 F DISPLAY/DRIVER ASSEMBLY 28480 01610-66545

A9Cy 01603622 8 14 CAPACITOR-FXD .1UF +80-20% 100VDC CER 26654 2130Y5V100R104Z
A9Ca 0180-0106 9 CAPACITOR-FXD 60UF +20% 6VDC TA S6289 150D606X0006B2
A9C3 0160=3622 8 CAPACITOR.FXD _{UF +Bo=20% 100VDC CER 26654 2130YS5V400R1042
A9CY 0180-0141 2 3 CAPACITOR-FXD 50UF +75-10% 50VDC AL 56289 30D506G0ODD2
ASCS 0180=0052 0 3 CAPACITOR«FXD S§oUF+75=10% 25VDC AL 56289 3005066025CC2
AoCy 0180m01Uy 2 CAPACITOR«FXD SoUF+75=10% 50VDC AL 56289 3005066050002
AsCy 0180-0374 3 CAPACITOR-FXD 10UF t10% 200VDC TA 56289 150D106X902082
A9C8 0160-3456 6 2 CAPACITOR=FXD 1000PF ¢=10% 1KyDC CER 72982 0838 (1KV) X5E0-0471K
A9Co 0180-0141 2 CAPACITOR XD 50UF 1 75-10% 50VDC AL 56289 30D506GODD2
A9CH0 016044585 ? u CAPACITOR=FXD 10UF #=10% SOVDC METePOLYC 28480 0160=4455%

A9Cq 4 016022218 [ 3 CAPACITOR=FXD 1000PF +=5x% 300vDC MICA 2848 016022218

A9Cy> 0160~0174 9 CAPACITOR=FXD ,47UF +80e20% 25vDC CER 28u80 016020174

A9Cy3 01604609 3 1 CAPACITOR=FXD 4700PF +=5X% {KVDC CER 28uBo 0160=4609

A9C14 0160+3508 9 29 CAPACITOR®FXD (UF +80=20% SOVDC CER 28480 0160=3508

A9C1S 0160=3622 8 CAPACITOR=FXD ,fUF +80=20% 100VDC CER 26654 2130YSV100R104Z
AsCie 0160=2218 6 CAPACTTOR=FXD 1900PF ¢=5% 300vDC MICA 28480 01602218

ARCy1? 01603622 8 CAPACITORFXD ,1UF +80=20% 100VDC CER 26654 2130YSVIOQR1042
A9C1e 0160e4Uss 7 CAPACITOR=FXD 10UF ¢=10% SOVDC METePOLYC 28480 0160°4455

A9C19 0160m4u5S 7 CAPACITOR=FXD 10UF #=10X SOVDC METePOLYC 28180 0160%4455

A9C2p 0160=3622 8 CAPACITOR=FXD ,{UF ¢8n=20% 100VDC CER 26654 2130YSViooRy104Z
A9C2] 0160-2218 6 CAPACITOR=FXD 1000PF ¢=5% 300VDC MICA 28uBg 0160=2218

k9C22 0160=3u9u 2 1 CAPACITOR=FXD ,47UF +=5X 200VDC 28u80 0160=349¢

a9C23 01603622 8 CAPACITOR«FXD ,{UF ¢Bo=20% 100VDC CER 26654 2130YSVi00R1042
A9C24 0180=00%9 1 u CAPACITOR®FXD §oUF¢75=10X% 25VDC AL 56289 3001066025882
AsCas 014020159 8 1 CAPACITOR=FXD 3000PF +2X 300VDC MICA 72136 DM19F302Gn300WVICR
A9Cae 018000058 0 CAPACITOR@FXD S0UF+7Se10X% 25VDC AL 56289 3005066025CC2
A9C27 0160-3456 6 CAPACITOReFXD 1000PF +=10% 1KVDC CER 72982 0838(1KV)X5E0-0471K
A9C28 016000174 9 CAPACITOR=FXD ,47UF +80=20% 25VDC CER 28480 01600174

A9C29 0160=3622 8 CAPACITOR=FXD ,{UF +B80=20% 100vDC CER 26654 2130YS5VI00R1042
A9C30 0160%0174 9 CAPACITOR®FXD ,47UF +80e20% 25VDC CER 28480 0160°0174

A9Cyy 016020174 9 CAPACITOR=FXD ,47UF +80w20% 25VDC CER 28480 016020174

A9C32 0180°2210 [ 1 CAPACITOReFXD 2UF+50=10X {SOVDC AL 56289 30D205F 150882
A9C33 0160 2897 7 2 CAPACITOR=FXD ,n2UF ¢B0=20% 600VDC CER 72982 841-532-Z5U-203Z
A9C34y 0160 2897 7 CAPACITOR=FXD ,02UF +BQe20X% 600VDC CER 72982 841-532-75U-203Z
A9cC3S 01604230 6 3 CAPACITOR=FXD ,01UF +80+20% 1KVDC CER 71590 GAP=103

AS9C3s 0160=4230 6 CAPACITORFXD ,0yUF +80=20% 1KVDC CER 71590 GAP=103

A9C3? 0160-4230 6 CAPACITOR«FXD ,njUF 480w20% {KVDC CER 71590 GAPey03

A9C3a 01800059 | CAPACITOR<FXD §oUF+75=10% 25V0C AL 56289 3001066025882
A9C39 018020059 1 CAPACITOR=FXD 1oUF+75«10% 25VDC AL 56289 3001066025882
A9C40 0160e4458 7 CAPACITORFXD 1oUF +e10% SOVDC METePOLYC 28480 016048455

A9C41 NOT ASSIGNED

A9C42 0160%3622 8 CAPACITOR=FXD ,1UF +80=20% 100VDC CER 26654 2130YSV100R1042
A9Cysy 0160=3622 8 CAPACITOR=FXD ,1UF ¢80=20% 100VDC CER 26654 2130YSV100R1042
A9Cqy 0160-3455 5 1 CAPACITORFXD 470PF +=10% 1KVDC CER 56289 CO16F102F471KS22
A9Cus 0180%0106 9 CAPACITOR=FXD g0UF+=20% 6VDC TA 56289 150D606X000682
A9C4e 0160m3622 8 CAPACITORFXD ,(UF ¢80=20% 10aVDC CER 26654 2130YSVi00R 062
A9CyY 0160=3622 8 CAPACITOR=FXD ,yUF +Bp=20X 100vOC CER 26654 2130YSV100R1042
A9C48 0170-0022 7 1 CAPACITOR XD 1UE * 20" 600VDC POLYSTY H6289 49010356 PYH
A9C49 0150-0012 3 1 CAPACITOR FXD O1UF» 20% TKVDC CER H6289 CO23A102)103MS38 CDH
AOCRy 1901=00%0 3 3 DIODE-SWITCHING B0V 200MA 2N3 D0-35S 2848p 19010050

A9CR2 1901-0787 3 2 DIODE«PWR RECT 600V 6A 04713 MR7S6

A9CR3 1901-0896 - 2 DIODE-FAST RECOVERY RECT 600V 1A 250 NS 83701 RC-60

A9CRY 190100490 5 ! DIODE=HV RECT 3kV 250MA 28480 19010490

A9CRE 1901-0896 5 DIODE-FAST RECOVERY RECT 600V 1A 250 NS 83701 RC-60

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-2. Replaceable Parts (Cont’d)

Reference HP Part |c Q Descripti Mfr

. . escription Mfr Part Number
Designation | Number D ty p Code be
A9CR6 1901-0050 3 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A9CR? 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A9CRA 19010787 3 DIODE«PWR RECT 600V 6A 04713 MR7S6
A9CR9 1901-0028 5 8 DIODE-PWR RECT 400V 750MA DO-29 28480 1901-0028
A9CR10 1901-0030 9 1 DIODE-PWR RECT 800V 600MA DO-29 04713 SR1358-11 _
4908, 214020013 5 1 LAMPeGLOW SAB=A 70/%7VDC 300UA Te2eBULB 00466 SAB(NE=23)
ASEY 0340=0614 4 18 INSULATOR®XS8TR ALUMINUM HD=ANDZ 28480 0340=0614
AQHy 2360e0121 H 6 SCREWeMACH 6w32 ,SeINelG PANHD=POZI 00000 ORDER BY DESCRIPTION
AOH2 23600203 1 [ SCREWeMACH 6232 ,62%«INelG PANeHD=PO21 00000 ORDER BY DESCRIPTION
A9H3 24200002 6 1 NUTeHEX=DBL=CHAM 6832=THD ,109eINeTHK 2848¢ 2420=0002
[YLT] 2190%0909 3 9 WASHERwLK INTL T NO, & ,146eINeID 28480 2190%0909
AQHS 03800342 9 4 STANDOFF=RVTeON .125«INeLG 6=32THD 00000 ORDER BY DESCRIPTION
A9J1 1251-4715 9 CONNECTOR 17-PIN M POST TYPE 28480 1251-4715
Agly 9100=3139 H 3 CoIL 7SUN 15% ,5DX,B875LG=NOM 28480 910023139
A9L2 9140°0111 1 1 COIL=MLD 3,3UM 10X Q833 ,1550X,375LGeNOM 28480 91400111
A9L3 91003139 5 COIL 7SUM 15X ,5DX,B75LGNOM 28480 9100=3139
ASLy 91003931 H 2 COIL 700UM ,6DX1,437LG=NOM 28480 91003931
AoLs 91003931 5 COIL 700UH ,6DX1,437LG=NOM 28480 910023934
Agle 910003139 ] COIL 7SUM 18X ,8Dx,B875LGeNOM 28480 9100=3139
A9MP4 12050320 4 1 208480 12050320
AQMPy 12080242 9 1 HEAT S8INK 8GL TO=3e(CS 26480 120520242
AgMpy 12080258 7 2 THERMAL LINK PLSTC=PWR=PKG 28480 1205=0258
AgMpy 7120-6264 3 H LABEL, WARNING 28480 7120=6264
A9MP5 1400-0249 0 5 .062-.625-DIA .091-WD NYL 06383 PLTIM-MP8
A9MP6 1400-0153 5 1 .062-1.75-DIA .19WD NYL 17612 V1301
A9Qy 185490624 [ 1 TRANSISTOR NPN 2Ng308 SI TOe3 PDE{2SW 04713 2Ne308
A9Q2 185420778 1 1 TRANSISTOR NPN 81 TQw3 28480 1884=0778
A9Q3y 188300334 3 2 TRANSISTOR PNP 81 DARL PDu7ow FTS{MHZ 04713 MJE1090
A9Qy 18840215 1 10 TRANSISTOR NPN 81 PDE3SoMw FTE3I00MMZ 04713 2N3904
A9GS 1854*0215 1 TRANSISTOR NPN sl PDm3SoMW FTa3gOoMMZ 04713 2N3904
A9Qp 185420218 1 TRANSISTOR NPN 81 PDmySoMw FTmypoMHZ 04713 2N3904
A9Q7 1884-0215 1 TRANSISTOR NPN 81 PDm3So“N FTe300MHZ 04713 2N3904
A9Q8 1884.0215 1 TRANSISTOR NPN SI PDE3SOMw FTe3poMMZ 04713 2N3904
A909 185320036 2 TRANSISTOR PNP s8I POB3jovw FTE2soMHZ 28480 185320036
A9@10 185320086 H 1 TRANSISTOR PNP 81 PDB3joMN FYSYOMHZ 27014 2N5087
A9Qg§ 188400215 1 TRANSISTOR NPN 8] PDs3SoMw FY®300MHZ 04713 2N3904
A9012 18540691 7 1 TRANSISTOR NPN 8l T0e=92 PDs350MM 04713 MPS A18
A9Q1y 1884=0215 1 TRANSISTOR NPN g1 POm3SoMW FTa300MHZ 04713 2N3904
A9014 18840320 9 1 TRANSISTOR NPN s8I PD=83,Sw FrmumHZ 28480 18540320
A901S 188320254 3 1 TRANSISTOR PNP 8] PD®SOW FTS2MHZ 28480 1853=0251
A9R{ 0757<0280 3 RESISTOR 4K 1% ,125W F TCs0+eq00 24846 Clai/BaT0ey 00t =F
ASR2 07570280 3 RESISTOR yK 1% ,(2Sw F TCso+e100 24sue Cldwi/8eT0=100tef
A9RY 0757e0401 0 11 RESISTOR 100 1% ,125W F TCS0ewio0 24s4e CYmy/8eT0=i0l=F
ASRy 07570416 7 RESISTOR S11 1% ,125W F 1CEo+=100 20546 64-1/8-TO-511R-F
A9Rs 21003351 6 2 RESIBTOR=TRMR €90 10X C SIDE=ADJ 1=TRN 28480 2100%3351
A9R6 07570408 7 RESISTOR 243 1% ,125W F TCm04e100 24846 Cumi/BeT0e243ReF
A9RY 2100=3351 6 RESISTOR=TRMR 500 10% C SIDE=ADJ §=TRN 268480 2100=3351
A9RS 0787=0284 7 9 RESISTOR 150 1% ,125W £ TC®0+=100 2uS4Ue Cisi/BaT0uiSi=F
A9R9 0757«0408 7 RESISTOR 243 1% ,125W F TC®04=100 24546 CUe)/BuT0=243IR=F
A9R10 0757«0401 0 RESISTOR 100 1% ,125W F 7C804e100 24846 Cday/Betoeyoyef
A9Ryy 0757e0446 3 5 RESISTOR 15K 1% ,y28W F TCEQé=y00 24546 Cu=q1/BeTo=1502=F
A9R{2 07370442 9 RESISTOR 10K 1X ,12SW F TCRO+=100 24546 C4yei/8eTOmy002F
A9Ryy 0686-1015 3 1 RESISTOR 100 5% .5W CC TC=0+529 01121 EB1015
AQR14 07570401 0 3 RESISTOR 100 1X_,125W F TC80+e100 2454s C4ei/BoTOmi0loF
A9R4S: 0757-0449 6 RESISTOR 20K 1% .125W F TC=+100 24546 C4-1/8-T0-2002-F
A9Ry6 0698-3484 9 1 RESISTOR 6.65K 1% .125W F TC=0+100 24546 C4-1/8-T0-6651-F
A9Ry? - 0811-3424 9 1 RESISTOR .5 1% 3W PW TC=0+90 11502 PW10
A9Ry8 0757e0416 7 RESISTOR S11 1% ,125W F TCs0+ey00 24546 64-1/8-TO-511R-F
A9R¢0 0698a3049 [ 2 RESISTOR 28,7K 1X ,125% F TCso+ai00 24%46 Clu)/8eT0=2872sF
A9R320 0757.0438 3 RESISTOR 5,.11K X .125K F TCRO#=100 2454 Cual/8aT0nS111eF
A9R2} 0757-0290 5 RESISTOR 6.19K 1% .125W F TC=0£100 19701 MF4C118-TO 6191-F
A9R22 0757-0317 7 1 RESISTOR 1.33K 1% .125W F TC=+100 24s4s C4-1/8-TO-1331-F
A9R23 0757-0280 3 RESISTOR 1K 1% .125W F TC=0* 100 24sUp C4-1/8-TO-1001-F
A9R2y 0757e0446 3 REBISTOR 15K 1X ,125W F TC®04ei00 2us4e Cdei/BaTOe)S02aF
ASR2S 0787<0442 9 REBISTOR 10K 1X ,125W F TC®0e=i00 24546 Cdey/8aT0e1002=F
A9Rae 0787-044S 2 i RESISTOR 13K yx ,125W F TCm=0#=100 20546 Cdel/BeTOa1302eF
A9R7 21003207 1 2 REBISTORTRMR SK" 10X C SIDEwADJ 1=TRN 28480 2100°3207
A9R28 0757044t 1 4 REBISTOR 12,1K 1Xx ,125W F tCmo¢ey00 20546 Ciey/8eT0ey212eF
A9R29 0757-0458 7 6 RESISTOR 51.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5112-F
A9R3p 0757e0u58 7 RESISTOR S1,1K {X ,125W F TCEo+ein0 2u54s Clai/B8aT0eS]]2eF
A9R3{ 0757=0438 3 RESISTOR 5,11K 1% ,125W F TCmO+=100 2usue Clet/B8eT0uS11leF
ASR32 07%7e0401 0 RESIBTOR 100 1X ,125W F TCmO¢=100 FELLLL Cldai/8eT0si0)eF
A9R33 078720401 0 RESISTOR 100 1% ,12%W F TCsO0+¢=100 usue Cuwi/8uT0eiy=F
A9RY4 07570458 7 RESISTOR 51,1K 1X 125N F TCw0+=100 56 Cuei/8eT0eS112eF
ASR3S 07570458 7 RESISTOR S1,1K 1X 125N F TCs0+¢={00 20u84p ClUwi/Bat0eS 12eF

See introduction to this section for ordering information
*Indicates factory selected value
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Model 1610B

Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

Reference HP Part |c Q e Mfr

: A t Description Mfr Part Number
Designation Number (D Y p Code

A9R36 0787e0407 (] RESISTOR 200 1% ,i2%W F TCE04eq00 2us4e Cley/BeT0m201=F
A9R3Y 08111674 7 1 RESISTOR 4,7 5% 2w PW TCBO+wl00 75042 BAM2e4R7ey

A9R3S 0787=0416 b . RESISTOR 511 1% 12SW F TCRO04=100 2us46 64-1/8-TO-511R-F
A9R39 075720274 ] | RESISTOR 1,21K 1% ,125W F TCm0+=100 24546 Clay/B8aTOm1213eF
A9RG0 0757<0430 5 H RESISTOR 2,21K 1X ,125W F TCs0+=100 26846 Cdny/8aT0e221{eF
Aﬁkhi 0698-3510 3 H] RESISTOR 453 1% .125W F TC=0+-100 2484e Cdey/B8aT0m?5aF
A9RY2 2100-3351 7 1 RESISTOR-TRMR 500 10% C SIDE-ADJ 1-TRN 28480 210023381

A9RYY 0698-7401 6 1 RESISTOR 1.71K .25% .125W F TC=+25 07716 CEA-993

ASRYY 0757=0273 4 1 RESISTOR 3,01K {X ,125W F TCS0+e100 24546 C4e1/BuT0e30linF
A9RyS 0757=0407 6 RESISTOR 200 1% ,12%W F TCRO+=100 24546 Clmy/8eT0m201=F
A9Ryg 0757-0452 1 1 RESISTOR 27.4K 1% .126W F TC=0+100 07716 CEA,T-0

A9RYY 069806426 5 1 RESISTOR 213K 1x ,125W F TC®04e400 28480 0698.6426

A9R48 07870442 9 RESISTOR 10K 1% ,125K F TCR0+e100 24S4e Clei/BeTO0m1002=F
A9R49 07570442 9 RESISTOR soK 1% ,125W F TCU0+=100 2u846 Cuey/BaT0min02eF
AORS 0787<g401 0 RESISTOR $00 1% ,1asw F TCEo+=i00 24S4e Chui/8eTOmioteF
Aelsi 07570401 0 RESISTOR 100 1X ,125W F TCmo4ei00 24546 C4ni/BaTpmioyeF
A9RS 210023355 0 i RES!BTOR-TPMR 1ooK 10% C sro:-AnJ 1=TRN 28480 21003358

A9Rgy 0787=0474 7 1 RESISYOR 2u3K 1x ,125W F TCE0+e100 24546 ClUai/BuTOu2u33eF
A9Rsy 0698-8961_ 7 1 RESISTOR 909K yX ,125W F TCEO4ey00 07716 CEA-993

A9Rsg 0787=0442 9 RESISTOR 10K (X ,125W F TCmo+e100 2484Us Clai/BuT0=igo2=F
A9RSY 07570444 1 REBISTOR 12,1K 1% ,125% F TCm0+=100 24546 Cdmi/8eTOmy212oF
A9RSY 0787=0438 3 RESISTOR S,11K (X (125K F TCE0+e100 26846 Clmi/BuTOuS|{laF
A9RSS 0757=0944 6 ? RESISTOR 6,8K 2% 1254 F TCw0+4e100 20546 Cl4el/8aT0e6801G
A9RSq 07570944 b REBISTOR 6,8K 2% ,125W F TCu0+e100 24546 Cl=1/8eT006801=G
ASRG0 0812=0066 1 4 REBISTOR .ss SX 2K PN TCEQ+e800 75042 BWH2m=33/100eJ
A9Rp 0812%0066 1 RESISTOR ,33 SX 2w PW TCmg+=8qp 75042 BWH2=33/100%J
A9Re2 07570198 2 2 RESISTOR {00 1% ,SW F TCE0+=100 28480 0757=0198

A9Rp3 0812.0045 6 1 RESISTOR ,15 SX 3W PW TC®o+=9n 28480 08120045

A9Ré U 07570198 2 RESISTOR 100 1% SN F TCS0¢=100 28480 0757=0198

A9Res 068325108 4 2 RESIBTOR %1 SX ,28W FC TC3=400/+500 011214 cB%10S

AORes 0687-5601 3 1 RESISTOR 56 10% .5W CC TC=0+412 of2t EB5601

A9Ryy 06838108 4 REBIBTOR 8¢ SX 284 FC TCBe400/+500 01121 €8510%

A9Re8 0686-5115 2 1 RESISTOR 510 b% .5W CC TC=0+529 01121 EB5115

A9Re9 0683=104% 3 3 RESISTOR 100K 8X ,25W FC TCEe400/+800 01121 CB1o4s

A9R75 0683wi04s 3 RESISTOR 100K 8% ,25W FC TCRe400/+800 ot121 €B104S

A9RYY 21003358 3 H RESJSTORSTRMR (M 20X c SIDE=ADJ 1=TRN 28480 2100°3358

ASRY3 2100+3358 3 RESISTORTAMR 1M 20% C SIDE=ADJ yeTRN 28480 2100-3358

A9R7Y 06831048 3 REBISTOR 100K 8% ,25W FC TCWwu00/+800 o1f21 CBy0us

A9RT4 068U4mg02y 7 RESISTOR 1K 10X ,25W FC 7Cm=d00/+600 oty CBio2y

A9R?S 0684eq021 ? RESISTOR 1K 10% ,25W FC TCmwdg0/+600 ot121 CBio2y

A9RT6 0684ain2y 7 RESISTOR {K {0X ,25W vc TCRe400/+600 01124 c8102y

A9RTY 07870401 0 RESISTOR 100 1% ,125W F TCs0¢ei00 24546 Cldel/B8uTOmipfer
ASRTS 0787-0401 0 . RESISTOR 100 1% ,1254 F TCEO+=100 24846 Cldei/BaT0stotoF
AORT9 0760=0014 8 { RESISTOR §K 2% {N MO TCn0e=200 28480 0760%0014

A9RB0 2100=3207 1 RESISTOR=TRMR SK 10X C S8IDE=ADJ jeTRN 28480 2100=3207

ASRe 0787-0280 3 RESISTOR 1K 1% ,125W F TC®oeei00 24546 Cluy/BaT0ei00teF
X LLTH] 07%7=0442 9 RESISTOR 10K 1X 1250 F TCR0¢eyn0 2484e Clay/8aT0ei002eF
AgRay 06980093 0 3 RESISTOR {0 S% ¢W MO TCwoew200 28480 0698=0093

AgRpy 0698-6755 3 1 RESISTOR 8K 5% .1256W F TC=0+50 U84 NC55-1/8-T2-8001-D-
A9R85 0687-1051 9 1 RESISTOR 1M 10% .5W CC TC=0+100 01121 EB1051

A9Ty S061e1228 1 1 TRANSFORMER, DRIVE 28480 S061=1228

AQTPY 0360=0%535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
A9TPR 036020538 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
A9TP3 1251-2229 3 CONNECTOR-SGL CONT SKT .033-IN-BSC-SZ 28480 1251-2229

A9TP4 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
A9TP5 0360 0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
A9TP6 1251 4045 5 SOCKET-GROUND 28480 1251-4045

A9y 182020196 6 1| IC 723 V RGLTR TOe100 04713 MC1723C6

AoU2 1820-0261 6 1 1C MV TTL MONOSTBL 01298 SNT4L 1N

AgUs 1820=1796 4 1 IC DRVR TTL DUAL 2eINP 27014 D83644N

AQUY 1820=1416 H IC SCHMITT®TRIG TTL L8 INV HEX {=INP 01298 BNTULBIUN

AoUs 18200668 7 1 IC BFR TTL NONeINV HEX {eINP 01298 SNTUOTIN

A9Ue 18260254 9 2 0P AMP GP 8=D]pap 0471y MC17418CPY

AUY 18260254 9 OP AMP GP 8=DIpoP 04713 MC17418CPY

AgvRy 19020593 1 1 DIODE=ZNR 43,2V 10X DO=1S POmyw TCme, 08X 28480 1902-0593

LX) }H] 19020668 1 [} DIODE«ZNR 200V 5% DOw=(S PDE{W TCme¢, 088% 28480 1902=0668

ASVRY 1902=0668 1 DIODE=ZNR 200V SX DO=15 PDWIW TC®¢,088% 28480 1902=0668

ASVRY 1902=0668 1 DJODE=INR 200V SX DO=15 PO®{W TCH+,088% 28480 19020668

A9VRS 190200061 4 [] DIODE=ZNR 5,11y SX DO=7 PD®, 4N TCR=,009% 28480 1902#0041

A9VRy 1902=0041 4 DIODE=ZNR S§,11V SX DO=7 PDE,4W TCu=,009% 28480 1902#0041

AQVRY 1902-0668 1 DIODE«INR 200V SX DO=1S PDB{W TCme, 088% 28480 19020668

A9VRs 19020668 1 DIODE=INR 200V SX DOwyS POWIW TCB4,088% 28480 19020668

A9VRe 1902=0668 1 ; DIODE=ZNR 200V 5% DOwyS POB{NW TClo.oelx 208480 1902=0668

ASVRio 190220026 ] 1 DIODE=ZNR 36,5v 10X DO=7 PDS,an 28480 1902=0026

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-2. Replaceable Parts (Cont’d)

Reference HP Part c| o C Mfr

: A t Description Mfr Part Number
Designation Number |D y P Code

AQVR{Y 1902-0041 4 DIODE«ZNR S,11V 5% DO=7 PDm, 4N TCEe, 009X 28480 1902=0041

AQVR12 1902=0041 4 DIODE=ZNR S,11V SX DOe7 PDm,4W TCE=,009% 28480 1902=0041

A$0 01610-66549 6 1 POWER SUPPLY BOARD ASSEMBLY 28480 01610-66549

AjoCi 0160-2903 6 { CAPACITORWFXD ,oSUF +s20% SooVDC CER 284u8g 01602903

AgoC2 018002758 1 1 CAPACITORSFXD 8%oUF+75=10X 300VOC AL 28480 0180.2758

A1oC3 031603448 3 CAPACITORFXD 1000PF +=10X {KVDC CER 28480 0160=3448

A10Cy 018020058 0 CAPACITOReFXD SqUF+75«10X% 28VDC AL 56289 30D5066025CC2
A1oCS 0180.0091 1 CAPACITOR®FXD 1oUF+S0=10% 100VDC AL 86289 3oDsoeFyo00C2
AgoCe 01603460 H 2 CAPACITORSFXD ,oSUF 4B0=20% 100VOC CER 2848y 0160=3460

AjoC? 0180=0542 7 2 CAPACITORFXD 4uooUFe¢75e10% 30oVDC AL 00853 500442U030AA28
Ajocs 0160+3508 9 CAPACITOR«FXD {UF +80-20% SovDC CER 28480 0160=3508

Ag0Co 01603508 9 CAPACITOR=FXD juF +B0=20% SoVDC CER FY.LY] 01603508

Ag0Cy0 01603448 [ CAPACITOReFXD y1000PF ¢=y0% §XKyOC CER 28480 0160=3448

AyoCyy 018020094 4 ] CAPACITORFXD yaqUF+7S=y0% 25VDC AL 56289 3001076025002
AjoCi2 01800106 9 CAPACITOR=FXD 6oUF+=20% 6VDC TA 56289 1500606X000682
Ayocys 01603508 9 CAPACITOR=FXD fuF ¢80=20% SovDC CER 28480 0160=3508

AjoCiy 016023508 9 CAPACITOR=FXD (yF +80~20% SovDC CER 28480 0160=3508

h10C1S 016000174 9 CAPACITOReFXD ,47UF +80=20% 25VDC CER 28480 016020174

h1oCib 01600174 9 CAPACITOReFXD ,47UF +B0e20% 23VDC CER 28480 0160=0174

ag0C17 01600174 9 CAPACITOReFXD ,47UF +Bpe20X% 25VDC CER 28489 0160=0174

A40C18 01603443 1 CAPACITORFXD ,{UF +80e20% S0VDC CER 28480 0160=3443

A10C19 01603447 5 CAPACITORFXD 470PF +=10% 1KVDC CER 28480 0160=3447

A1oC20 0160=34b60 2 CAPACITOR«FXD ,nSUF 4B0s20% 100vDC CER 28480 0160=3460

AjoC2y 0180=0542 7 CAPACITORSFXD 4uooUFe7Seyo% 30VDC AL 00853 S00442U030AAR8
At0C22 0160-3508 9 CAPACITOR«FXD JUF +80=20% 50VDC CER 28480 0160-3%08

A10Ca3 01603508 9 CAPACITOR=FXD jUF ¢80-20% S0VDC CER 284890 0160=3508

Ay0C24 0180-0094 1 CAPACITOR-1 X1 10 b 1/4-10  ?25YDC AL 56289 30D1076025DD2-DSM
hy0Cas 0160=3%08 9 CAPACITORFXD (UF 480-20% SOVDC CER 28480 0160=3508

Aj0Cp6 0160=3448 [ CAPACITORGFXD y000PF e=y0X% 1XVDC CER 28480 01603448

MQC;? 01800094 4 CAPACITORFXD 1noUF+7S=y0x 25VDC AL 56289 3001076025002
A10C28 01603448 [ CAPACITOReFXD {000PF +=10% §XvDC CER 28480 0160=3448
Ay0Ca9 0180e174b 5 1 CAPACITOR«FXD SyFe=10X 20V0C TA 56289 1500156x902082
AgoCs3o0 0160=3508 9 CAPACITOR=FXD yiF ¢80=20% SovDC CER 28480 0160=3508

A10Cyy 0160=3%08 9 CAPACITOR«FXD (UF +80=20% SoVDC CER 28480 01603508

hyoCs2 01603048 6 CAPACITOR=FXD 1000PF +=10% 1KVDC CER 28480 0160=3448

A{10C33 0iboe3Uus o CAPACITOR=FXD 1000PF ¢=y0% {KVDC CER 28480 01603448

A30CRY 19010638 3 3 DIODE=FW BROG 100V YA 04713 MDA=970e2

A10CR2 1906-0277 ! DIODE-FW BRDG 400V 25A H 04713 MDA2504

AjOCRY 1901-0638 t DIODE-FW BRDG 100V 4A . 04713 MDA-970-2

A10CRY 1901=0028 9 DIODE=PWR RECT 400V 750MA D0=29 28480 1901=0028

AtoCRS 19010028 H DIODE=PWR RECT 4onV 7S0MA DQe29 28480 1901=0028

A10CRE 1901=0040 1 DIODE=-SWITCHING 3ny SoMA 2NS D0a35 28480 1901=0040

A1oCRY 190 1-0028 i DIODE-PWR RECT 400V 75MA  D0-29 28480 1901-0028

ALOCRS 1901=0040 1 DIODE=SWITCHING 30V SoMA 2N8 DOe3S 28480 19010040

ALOCRY 190 1-0040) ] 6 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040

A10CRIO 190 1-0028 5 DIODE-PWR RECT 400V 75MA DO0-29 28480 1901-0028

A10CRL 1901e0028 ] D10DE=PWR RECT 4poV 750MA D0e29 28480 1901=0028
ALOCRY2 19010028 S DIODEePWR RECT 400V 7SOMA DO=29 28489 1901=0028
AjoCR1Y 1901=n04n 1 DIODE=SWITCHING 30V SOMA 2N§ DO=3S 28489 1901=0040

A10CR14 1901-0028 5 DIODE-PWR RECT 400V 750MA D0-29 28480 1901-0028

Ag0D8Y 1990=0u8¢ [ 1 LEDeVISIBLE LUMaINTB{MCD IFmp0MA=MAX 28480 5082=4684

AL0Fy 2110-0002 9 1 FUBE 2A 250V FAST=BLO 1,25%X,25 UL 75918 312002

Aqorz 2110=0001 8 1 FUBE 1A 250V FAST=BLO 1,25%,25 UL 75918 312001

A10F3 2110-0010 " 9 1 FUSE 5A 250V NTD 1.25X.25 UL 75918 312005

A10F4 P110-005% ? 1 FUSE 4A 250V NTD 1,25X.25 UL 75918 312004

ALOH1 7680-0099 | 6 SCREW-MACH 10-32 .375-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
ALOH2 2190-0011 i 6 WASHER-LK INTL T No.10 .195-IN-1D 28480 2190-0011

AL0H3 2510-0109 !, SCREW-MACH 8-32 .625-IN-LG PAB-HD-POZI 28480 2510-0109

A10H4 ?190-0017 4 WASHER-LK HL CL No.8 168-IN-ID 28480 2190-0017

ALOH5 2360-0121 ? SCREW-MACH 6-32 .5-IN-LG PAN-HD-POZI 28050 2360-0121

A10H6 2420-0001 5 NUT-HEX-W/LKWR 6-32-THD .109-IN.THK 28480 2420-0001
AL0Jy 1251=327¢ H 1 CONNECTOR 6=PIN M POST TYPE 28480 1251=327¢

ALOMPy 2110%0269 0 10 FUSEHOLDEReCLIP TYPE, 25D«FUSE 28uBo 2110w0269

A1OMP2 NOT ASSIGNED

ALOMP3 NOT ASSIGNED

ALOMP4 1205-0338 4 1 HEAT SINK SGL PLSTC-PWR-CS 28480 1205-0338

A1 004 1854=0330 ! > TRANSISTOR NPN 81 POR2iw FT®{OMHZ 28489 1884e(y30

A10Q2 18840082 3 2 THYRISTOR=SCR 2N4udt VRRMsSQ 04713 FLTYLE

A1003 18840074 3 1 THYRIBTOR=SCR 2N5060 TQ=92 VRRMS30 04713 2NS060

A1004 1884=0082 3 THYRISTOR=SCR 2N44d1 VRRMsSO 04713 2NuGuy

ALOR{ 0698.3338 H i RESISTOR §,5K Sy 2N MO TCmQ+=200 28480 0698=3338

AjOR) 0737=ntub 3 RESI8TOR 18K 1X ,12%W F TC®04=100 24sus Clmi/BaTOwi502=F
A1ORY 07610087 1 1 RESISTOR 560 S5x (W MO TCmo+e200 28480 0T61=0057

A1oRy 0787.0442 9 RESISTOR 10K 1% ,125W F TC®04a100 2usub Cday/BeTOeip02eF
A10Rg 06983158 4 2 RESISTOR 23,7K 1X ,12%W F TC®04e100 2usue Clet/BuT0e2372eF
A1ORg 0787=0416 7 REBISTOR S11 1X ,125W F TCWu4=100 26846 Cuei/B8aTO0=5| {ReF
AjoRr? 06983169 ’ i RESISTOR 38,3K (X ,125% F TC®0+a100 24546 Cuet/BuT0e3832eF
AyoRe 07570346 2 RESISTOR 10 1% ,125W F TCmaeet00 26546 Cldui/BaT0mioROF
AgoR9 210003353 8 1 RESISTORTRMR 20K 10X C 3IDEwADJ 1eTRN 32997 3386XeYUbe20}
AsOR(D 069843049 |6 RESISTOR »8,7K {x ,12%W F TCE0¢e100 FLLLD Cla1/BaT0ap875F

See introduction to this section for ordering information
*Indicates factory selected value
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Model 1610B

Replaceable Parts

Table 6-2. Replaceable Parts (Cont’d)

Reference HP Part |c| g P Mfr

: A t Description fr Part Num
Designation | Number |D \ ptio Code Mfr Pa ber
AJORY1 07570824 1 1 RESISTOR 2K 1% ,54 F TCmO+wy0o0 28480 0757=0824
AfORY2 07570839 8 1 RESISTOR 10K 1X ,SW F TC®o4=100 28489 07570839
A1ORYy3 07570346 2 RESISTOR 10 1% 1254 F TCB0¢e100 26546 Clui/BeT0=10RO0O=F
AJOR{U 07570394 0 RESISTOR S1,1 (X ,125W F TCE04=100 24546 CYei/BeT0=S{R =F
A1ORYE 0757=0438 3 RESISTOR §,11K {X ,125W F TCs0+=100 24546 Cuei/B=T0=S1]=F
A1OR]® 07570283 6 2 RESISTOR 2K 1X 1254 F tCm0eei00 2u4s4e Clea1/BaT0m200]=F
A1ORY? 07570416 7 RESISTOR 511 1% ,125Ww F TCE=Q4=100 24546 Cluy/BeT0nS5){Ref
AJORY8 0811-0929 3 RESISTOR .51 5% 2W PW TC=0+-800 75042 BWH2-R51-J
A1ORY9 07570444 1 RESISTOR 12,1K 1% ,125W F TCEO+=100 24546 Clmy/BaTOey212=F
A10R20 0757.0442 9 RESISTOR 10K 1% ,125W F TC=0¢=100 2454¢ Cleyi/BuTO=1002=F
AjORRY 06980085 0 2 RESISTOR 2,61K 1% ,125W F TCmo+=100 24846 Cldel/BaTOwdb]leF
A1OR22 07870442 9 RESISTOR 10K 1X ,125W F TCm0+=100 24546 Cdmi/B8eTO0=1002=F
AyoRa3 069840083 8 { RESISTOR {,96K (X ,125W F TC®osei00 24546 Cldey/BaTOey961aF
A1oR24 07570436 1 F] RESISTOR 4,32K 1% ,125W F TCmo+ei00 24546 Clat/BaToud32ief
A1OR2S" 069848028 7 1 RESISTOR 800 1X ,125W F TCB0+¢<100 19701 MF4C1/8=T0=800R=F
A1OR26 07570283 ] RESISTOR 2K 1% ,1254 F TCz0¢et00 24546 Cday/B8eT0e2001=F
AJORQ? 0757«0280 3 RESISTOR 1K 1X 125w F TCm0+=100 24546 Clel/BaTOm1001=F
AgoRa8 07570436 1 RESISTOR 4 SZK 1% ,125W F TCsgssi00 24846 Clei/BeTOud32eF
AL0R29 07570442 9 RESISTOR 10K 1X ,125W F TCs0+=100 24s54p C4ei/BuTOe1002=F
A10R3g 078Te0442 9 RESISTOR 10K 1% 1254 F 1Cag+eti00 24546 Cldei/BaT0ei0o2=F
AgoRYy 0757epuu2 9 RESISTOR 10K 1x ,125W F TC®a+a100 24546 Cluy/BaToetgo2=F
ALOR32 07570442 9 RESISTOR 10K 1x ,125W F 1C80¢=100 24546 CHwi/BaTO=1002=F
A{OR3) 07570442 9 RESISTOR 10K 1% ,i25W F TCBO+e100 24Sue C4w1/8aT0m1002=F
Ajor3y 07570442 9 RESISTOR 10K 1% ,1254 F TC®0¢e100 24546 Clday/8eTOmyg02=F
AyOR3S 0757e0442 9 RESISTOR f0K 1% .q:Sw F 1Cm0¢=100 24Su6 Clay/BaTOmy002=F
A1oR3b 07570442 S RESISTOR 40K 1% ,125W F TC®0eeq00 24546 Clay/BaT0e]002eF
AfOR3? 07570416 1 RESISTOR 511 1X ,125W F TCmOse100 24546 Clal/B8aT0eS1iRaP
A1ORYS 07870416 7 RESISTOR 511 1X ,125W F TCmO+¢=100 2454s C4ei/8eT0=51ReF
A10R39 0698=7832 9 RESISTOR 009K 1% ,125W F TCs0+=100 28480 0698=7832
A1ORYD 0787=0280 3 RESISTOR (K 1% ,125% F TCm0¢=100 24s54g Clei/BeT0e1Q01=F
ALOR4Y 07570280 3 RESISTOR 1K 1% ,125W F 7C30¢=100 24sue Cley/BaTOm1001=F
ALORG2 07%7.0932 2 1 RESISTOR 2,2K 2% ,125W F TC®04=300 2uSue Cldel/BeT0n2201=6
AgoRys 07570438 3 RESISTOR S, 11K §X ,125% F TC®p4se100 AT Cde1/BaTOeSytyuF
[SLLIT 06987832 9 RESISTOR 909K 1x ,125W F TC=0¢ey00 28480 0698=7832
A1OR4S 07570820 7 1 REBIBTOR 1,1K ¢x ,5W F TCmo+wyo0 28480 0757=0820
ALOR4S 07570438 3 RESISTOR 5,11K 1X ,1254 F TCmoO¢e100 24Sue Clde1/8eT0=5111wF
ALOR4TY 07370438 3 RESISBTOR 5,11K X ,125W F TCm0+e100 24546 C4ui/BaTOe511]eF
A10R4S 24003273 1 1 RESISTOR=TRMR 2k 10X C SIDE=ADJ 1eTRN 28480 21003273
A10R49 07570438 3 RESISTOR S,11K 1X ,125W F TCe0+=100 2uSue Cuwi/BeT0w511=F
A10RSO 07570394 0 RESIBTOR 81,1 (X ,125W F TCs0+=100 2usue C4e1/BeT0eSIRIeF
ALORSY . NO1 ASSIGNED .
A1 ORS2 0757-0438 3 RESISTOR S,11K 1% ,1254 F 1CBo+eyp0 24546 Clut/BaTO=5111aF
ALORS3 0757-0486 7 RESISTOR Sii 1x .1254 F rc-oo-xoo 24546 Cday/BuT0eS]IR=F
A{ORSY 0811-1553 1 RESTSTOR .68 5% 2W PW TC=0+-800 75042 BWH2-11/16-J
AjORSS 07570289 H RESISTOR {3,3K §% ,125W F TCsneeqioo 19701 MF4UCy/8eTom1332eF
A{oRgs 0757°1094 9 RESISTOR §,47K {% 125N F TCspteq0p 2uSue Cumy/8eTOmquTy=F
A{ORST 0757e0442 9 RESISTOR 10K §X ,125W F TCmAeeq00 2654 Cdey/8eTOmig02=F
AJORSS 07570440 7 H RESISTOR 7,5K 1% L1250 F TCB0+e100 2u54e Cdel/8eT0a7S50)=F
AfORSS 07570438 3 RESISTOR S,11K 4% ,125% F TCmoeeyog 2uS46 Cley/BuTOmSyy|eF
A1ORGO 07570438 3 RESISTOR S,11K 1% .125W F TCe0ee100 2u5ue C4ey/BeT0a5111aF
AjOR6Y 075700438 3 RESISTOR 8,11K {x ,125% F TCBossy00 24546 Clday/8aT0aS1yteF
A1OR®2 0757=0280 3 RESISTOR 1K 1% ,125# F TC=0+e100 2uS4e C4ai/B8eT0ei00ieF
A1OR63 07570280 3 RESISTOR 1K 1X .125W F TCE04=100 24546 CUal/BuT0=1001=F
AJORG4 07570280 3 REBISTOR 1K 1X ,125W F TCm0o+ei00 24546 CHay/BaT0m1 00 =F
A10R65 0811-1668 9 1 RESISTOR 1.5 5% 2W PW TC=0+—400 75042 BWH2-1R5-J
A10R66 0757-0438 3 RESISTOR 5.11K 1% .125W F TC=0+—100 24546 C4-1/8-TO-5111-F
A§ORG7 07570416 b RESISTOR 811 1% ,125W F TCE04=100 24546 Clel/BuT0eS  RaF
AjoRe8 07570280 3 RESISTOR 1K 1X {254 F TCmo¢=100 2454e Clej/B8eTQeig0leF
A10R69™ 07570438 3 RESISTOR S,11K ax 125K F TCRotei00 24548 Cley/BuT0=5111ef
A10R70 0811-0929 3 RESISTOR .51 5% 2W PW TC=0+-800 75042 BWH2-R51-J
A10R71 0811-1553 1 RESISTOR .68 5% 2W P TC=0+-800 75042 BWH2-11/16-J
A1OTPY 03600535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
ALOTP2 03600535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
A1oTP3 036020535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
ALOTPY 03600535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
AroTps 0360-053% 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
ALOTPO 03600538 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
Atorp? 03600535 0 TERMINAL TEST POINT PCE 00000 ORDER BY DESCRIPTION
Ayouy 182620065 0 F) COMPARATOR PRCN B8=DIPeP 01295 sN72311P
Ajouz 18200439 [ 3 1C V RGLTR tusDIPaP 07263 723PC
Ajous 182020439 0 IC V RGLTR 14=DIP=P 07263 723PC
A1oUY 18200439 0 1C v RGLTR tueDIPaP 07263 723PC
Ajous 182620065 0 COMPARATOR PRCN BeDIPwP 01295 8N7231¢P
Agous 1820-1212 9 ? IC FF TTL L8 Jek NEG=EDGE=TRIG 01298 8N74LS112N
ALOVRy 1902+3203 3 2 DIODE=ZNR 14,7V 5% DOe7 PDE 4K TCB4,057% 28480 1902=3203
AtOVR2 19020048 | 1 DIODEZNR 6,81V Sy DOs7 PD=, 4W TCmy ou3y 2848 1902=0048
A1OVRS 1902-3094 3 2 DIODE=ZNR 5411V 2% DO=7 PDm,4# TCme,009% 28480 1902=3094
AJOVRY 1902=3094 3 DIODE®ZNR §,11V 2% DO=7 PD® 4K TCm=, 009% 28480 1902°3094
AfQVRS 1902=9782 0 1 DIODE=ZNR 30.1V §0% DO=y5 PDmyw 28u8p 1902=0782

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts

Table 6-2. Replaceable Parts (Cont’d)

Model 1610B

Reference HP Part |c Q o Mfr
. p t Description Mfr Part Num
Designation | Number |p| Y P Code ber
AfOVRE 1902-3182 0 1 DIODE«ZNR 12,1V 5% DO=7 PO®, 4y TCEe, 064X 28480 1902=3182
ALOVR? 1902=0766 0 1 DIODE~ZNR 18,2V 5% DO=7 PD= 4w TCB4,068% 28480 1902=0766
AfOVRE 190223203 [ . DIODE=ZNR 14,7V 5% DO=7 POm, 4w TC®4+,087% 28480 19023203
ALOVRY 1902-3092 1 t DIODE=ZNR 4,99y 2% DO=7 PO® 4w TCE=, 092X 28480 1902=3092
Ayt 01610w66533 |8 2 MOTHER BOARD ASSEMBLY 28480 01610066533
Aggcy 01603443 1 CAPACITORFXD ,{UF *Bp=20X% S0VDC CER 28480 0160°3443
At1Jy 12813675 H 1 CONNECTOR 3=PIN M POST TYPE 28480 1251=367%
AL1J2 1251051Y 4 1 CONNECTOR S=PIN M POST TYPE 28480 125120513
A1y 12513497 6 1 CONNECTOR 12=PIN M POST TYPE 28480 1251+3197
Ay1de 12513192 1 1 CONNECTOR 3=PIN M POST TYPE 28480 12513192
ALIRY 06988150 ] 2 RESISTOR 560 10X ,125W CC TCs=330/4800 01121 BBS6YY
ALiR2 06988150 6 RESISTOR 560 10X ,125wW CC TCw=330/4800 01121 BBS61Y
AgtTey 0360-2001 9 1 BARRIER BLOCK SeTERM SGL SCREW FEEDeTHRU 28480 0360-2001
Apug 18100288 [] s NETWORK=RES 10=PINeS8IP ,1ePINaSPCG 28480 1810w0288
Af1u2 18100288 6 NETWORKeRES 10<PIN«SIP ,1«PINeSPCG 28480 1810w0288
A11uUs 1810=0288 6 NETWORKeRES {0wPIN=SIP ,1ePIN=8PCG 28480 1810=0288
AL1ug 18100288 [} NETWORK®RES {0=PIN=SIP ,{ePIN=SPCG 28480 1810=0288
Atius 1810=0288 6 NETWORK=RES 10ePINeSIP ,{ePIN=SPCG 28480 1810w0288
Ajtue 18200269 4 IC GATE TTL NAND QUAD 2eINP 01295 8N7403N
Af1xAg 125104532 5 ] CONNECTOR=PC EDGE 35#CONT/ROW 24RO4S 28480 12514532
AL1XAQ 1251=4532 5 CONNECTOR«PC EDGE 35=CONT/ROW 2#ROWS 28480 12514832
Ap1xAy 1251=4532 5 CONNECTORePC EDGE 35=CONT/ROW 2-ROWS 28480 12514532
AL1xAy 12514532 H CONNECTOR=PC ENGE 35=CONT/ROW 2=ROWS 28480 1251=u532
AL1XAS 128514832 H CONNECTOR®PC ENGE 35«CONT/ROW 2=ROWS 28480 12851=0832
AL1XAg 1251=4532 5 CONNECTORaPC EDGE 35«CONT/ROW 2«ROWS 28480 1251=4532
Ag1xay 12814532 H CONNECTOR=PC EDGE 35=CONT/ROW 2sROWS 28480 125124532
ALixA8 12514532 5 CONNECTOR=PC EDGE 35<CONT/ROW 2eROWS 28480 1251=4532
ALIXAG 12511887 7 t CONNECTOR=PC EDGE 22=CONT/ROW 2eROWS 28480 1251=1887
AL1XA10 1251°2150 9 1 CONNECTOR=PC EDGE 22<CUNT/RON {=ROW 28480 1251=2150
A12 01610m66512 |3 2 KEYBOARD ASSEMaLY 28480 01610=66512
Aj2Cy 01603443 1 CAPACITORFXD ,{UF +80e20% S0VDC CER 28480 0160=3443
Ajata 016003443 { CAPACITOR=FXD ,1UF +80=20% S0VDC CER 28480 0160=3443
Agac3 0180=0230 4 CAPACITOR=FXD {yFee20% SovDC TA 56289 1500105x0050A2
AL2ce 018020230 0 CAPACITOR=FXD 1UF+=20% S0VOC TA 56289 1500105X0050A2
A12c8 016022058 9 CAPACITOReFXD ,01UF +80e20% t00VDC CER 28480 016022055
A12Ce 01801748 4 1 CAPACITOR=FXD 1,5UF+=10X% 20VDC TA 56289 1500155X902042
At2¢7 01602088 9 CAPACITOR®FXD ,01UF +80e20% 100VDOC CER 28480 016022055
Agace 01602055 9 CAPACITOR<FXD ,0jUF +80=20% 100VDC CER 28480 01602059
Ay2ce 016022055 9 CAPACITORFXD ,njUF +80=20% 100VDC CER 28480 0160-2055
Ag2Ci0 01602264 H (] CAPACITOR®FXD 20PF +=5X S59qVDC CER o¢=30 28480 01602264
A;zcii 0160-2205 [4 CAPACITOReFXD ynoPF +e5% 300VDC MICA 28489 0160-2205
Ag2Cy2 014000196 3 1 CAPACITORSFXD y50PF +e5% 300VDC MICA 72136 DMySF151J0300WV CR
Aj2cy3 016022264 H CAPACITOR=FXD 20PF +«5% 500VDC CER 0+e30 28480 0160=2264
Ajcq 016002264 ? CAPACITORFXD 20PF +=8% S00VDC CER 0¢=30 28489 0160=2264
Ag2Cs 01602264 F) CAPACITORFXD 2nPF ¢=5% SooVDC CER o¢e3p 28480 0160e2264
Ag2cie 016002264 2 CAPACITOR=FXD 20PF +=5X% So0VDC CER 0¢=30 28489 0160=2264
Ag2617 01602264 F) CAPACITOR=FXD 20PF +e5% S500V0OC CER 0+=30 28489 0160w2264
At2Cye 016022264 H CAPACITOR=FXD 20PF +=5% 500VDC CER 04=30 28480 0160=2264
Ag2649 0160-2264 2 CAPACITOReFXD 20PF +=5% 500VDC CER 0¢e30 28489 01602264
Ay2CRy 190120040 i DIODESWITCHING 30V SOMA 2N8 DOe3S 28480 190120040
AL2Hy 0380-058% H 7 STANDOFFeRVTON ,8531eINalG 6232THD 00000 ORDER BY DESCRIPTION
(X% LH] 2360-0113 2 7 SCREWaMACH 6«33 ,25«INeLG PANeMD=POZ] 00000 ORDER BY DESCRIPTION
AMadi 12514591 6 2 CONNECTOR 14=PIN M POST TYPE 28480 1251=4%591
Afampy 01610=04101 | & 1 PLATE, SWITCH SUPPORT 2848¢ 01610204101
A1207 18%54=0215 1 TRANSISTOR NPN 81 POs3SOMN FTs300MHZ 04713 2N3904
A1202 188420218 | TRANSISTOP NPN SI POs3SoMW FTE300MHZ 06713 2N3904
A1203 185320015 7 { TRANSISTOR PNP 81 PDs200MW FT8S00MAZ 28480 185320015
A1204 18840246 8 TRANSISTOR NPN 81 PDs3S0MW FTe280MH2 04713 8PS 213
Aj2Ry 0757-0280 3 RESIBTOR (K X% | 125W F TC®Qeei00 24546 Clei/BuTOul0luF
Ay2Ra 0757-0280 3 RESISTOR (K 1X 125w F TC®0+e100 24546 Clut/BeT0=1001=F
Ay2ry 0757.0280 3 RESYBYOR (K (X ,125W F TCBOeei00 2454e Clai/BeT0e1001=F
Af2RU 0757=0280 3 RESISTOR 1K (X% 125w F TCE0+=100 24546 Clei/8uT0=1001=F
Aj2RS 07570280 3 RESISTOR 1K (X 125N F TCso+m100 24546 Cluy/BaTOm1p0t=F
AyaRe 0757=0280 3 REBISTOR K 1X ,125W F TCEoteqg0 20546 Cdwy/BeTowy00y=F
Aj2RY 0757=0280 3 RESISTOR yK (X ,12SW F TCmo#=q00 2u546 Cdmy/8eTow100oF
Af2Re 0757=0280 3 RESISTOR {K X% ,125W F TC®oeei00 2usue Cldny/BaTpwip0yeF
At2R9 0757.0284 7 RESISTOR 180 1X ,12%W F TCEO+e100 2uSUs CUmy/BeTO05|aF
A2R10 07870284 ’ REQISTOR 180 1X ,125H F TCE04=100 2usue CUwi/BeT0wi5{nF
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Model 1610B

Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

Reference HP Part |c Q P Mfr
SRy t Description Mfr Part Number
Designation | Number |D Y p Code
ALaR{ 07%7<028¢ 7 RESISTOR 150 1X ,125W F TCw0¢=100 20546 C4ei/BuT0myS)aF
Ag2R(2 07370284 7 RESISTOR 150 1% ,125W F TCsoeey00 24546 Cldey/8aTOwyS aF
[ YT LI 0757=0284 7 RESISTOR 150 1Xx ,125% F TC®04=100 24546 Cley/BaT0m1S ef
AL2R{4 07570284 7 RESISTOR 150 {x ,125W F TCu0+e100 24546 Clel/B8aT0niS]eF
Aj2RyS: 07970284 7 RESISTOR 150 1% ,125W F TCE0¢e100 24546 Clui/BeT0w)S aF
A 2RT6 0757=0284 7 RESISTOR 1350 1% ,125W F TCs0+=100 24546 Cldmy/8eTQuySyaF
AgeRy? 0698.315 7 2 RESISTOR 2,87K X ,125W F TCE0+ei00 24546 Cldei/8eT0ugBT =F
Ag2Ry8 06983151 7 RESISTOR 2,87K (X .125w F TCsn+e=100 24546 Cle1/B8aT0w287aF
A12R19 07570416 7 RESISTOR 511 1% L1250 F TCE0+=100 24sue Clai/BaTOuS|RuF
A12R20 0757=0280 3 RESISTOR tK 1% ,125W F TCm0¢e100 24546 ClUey/BaTO1001=F
A1 2R21 07570290 ] RESISTOR 6 t’K 1% ,1250 F tCmoseioo 19701 MFUC1/8uTowb)9yaF
A12R22 07870280 3 RESISTOR 1K 1% ,125W F TCso4ei00 2u54e Clday/8aTOuy00eF
A1 2RDS 07570280 3 RESISTOR 1K 1% .125W F TCR0+=100 24546 Clel/BeT0=1001=F
AL2RRY 075720401 0 RESISTOR 100 1X ,125W F TCB0+100 2usus Cdml/BeT0mi0l=F
A1 2R2S 07%7e0442 9 RESISTOR 10K (X ,1254 F TCE04=100 2usde CUel/8eT0=i002=F
Af2R26 07570394 0 RESISTOR 51,1 1% 1250 F TCE0+=100 2usde Cdwy/BaT0eS{RYeF
At2r2? 06983158 4 RESISTOR 23, 1K 1% .125w F TCR04=100 24546 Clni/BeT0e2372eF
Ag2R28 07570280 3 RESISTOR 4K 1% 125 F TCeo¢mi00 24sue Cley/BaTOomig0leF
A$2R29 0787=0411 2 1 RESISTOR 332 1x ,125% F TCs0¢e100 24546 Cla)/BaTO=332ReF
A1aRso 07570420 3 RESISTOR 780 1% ,125W F TCmo+et100 245ue Cley/BaTOa?5aF
A1281e
Ay2sa? 31012137 ? 47 SWITCH, PUSHBUTTON 28480 3101=2137
A2y 1820=1422 3 1 IC MV TTL LS MONOSTBL RETRIG 01295 SNT4L8122N
A12U2 1820-1415 4 { IC SCHMITTLTRIG TTL LS NAND DUAL u4=INP 01298 SN74L8{3IN
Aj2us 1820=1574 6 { IC FF YTL LS Jek PULSE CLEAR DUAL 01298 SN74L873AN
Afaue 1820=0491 4 1 IC DCDR TTL BCDwT0DEC 4eTOmioelINE 01299 SN74 143N
Ag2us 1820=1478 9 IC CNTR TTL L8 BIN ABYNCHRO 01298 SN74L893IN
A12Ug 1820=1478 9 IC CNTR TYL LS BIN ABYNCHRO 01295 SN74LSO3IN
Ajau? 18210002 H 2 TRANSISTOR ARRAY 01928 CA304S
At2us 18200622 3 IC MUXR/DATA=SEL TTL BeTO=i=LINE 8«INP 01295 SNTU1S1AN
Afaue 182120002 H TRANSISYOR ARRAY 01928 CA304S
ALl 01610=66%1Y | 4 » THRESHOLD ROARD ASSEMBLY 28480 01610°66513
Ag3cy 0160=344% 1 CAPACITOR=FXD ,juF +B0=20% SovDC CER 208u8g 0160=3443
A13c2 0160=3443 1 CAPACITOR=FXD ,{UF +80=20% SOVDC CER 28480 016023443
A13Cy 0160=3443 1 CAPACITOR=FXD ,1UF +80=20% S0VDC CER 28480 0160°3443
A13Cq 0160=3443 1 CAPACITOR=FXD ,1UF +80=20% s50VDC CER 28480 0160°3443
A13Cs 0160°3443 1 CAPACITOR®FXD ,1UF +80=20% 50VOC CER 28480 0160°3443
Ay3Jy 12514591 [ CONNECTOR {4=PIN M POST TYPE 28480 1251°4591
A{IR§ 2100-3%588 1 ] RESISTOR=TRMR 10K 20X CCP TOP=ADJ {eTRN 28480 2100=3588
A{3R2 06983152 [ g RESISTOR 3,48K 1X ,125W F rc-oo-xoo 20846 Clel/8aT0a348)=F
A13RS 07%7-0418 6 RESISTOR 475 1% ,125W F TCHO+e10 24846 CUe1/8eT0=UTSReF
AL3RG 2100-1588 1 RESISTOR=TRMR oK 20% CCP TOP-ADJ {=TRN 28480 2100=3588
A13RS 069823182 8 RESISTOR 3,48K 1X ,125W F TCS0+=100 LT Cde1/8eT0e3481=F
A{3Re 078700415 [ RESISTOR 478 1% 1254 F 7C®0+e100 2usue Cdey/8aT0uu?SReF
A{3R? 2100-3888 1 RESISTOR®TRMR 10K 20% CCP TOP=ADJ f«TRN 28480 21003588
Ag3Re 069843152 ] RESISTOR 3,48K 1X ,125W F TCmo+=i00 24su6 Clay/BaT0e3y81eF
A13R9 0787=0418% 6 RESISTOR 475 1x ,125W F TC®0+w100 24546 Cdwmi/8aTQelu7SReF
A13Rip 2100-3%88 1 RESISTOReTRMR 10K 20% CCP TOP=ADJ {=TRN 28480 2100-3588
Ag3RYy 069823152 8 RESISTOR 3,48K {X ,125W F TCmo+ei00 24546 Cdey/8eT0u3ybier
Ag3Re2 0787=0418 6 RESISTOR 478 1X ,125W F TCE0+e100 2usue Ciet/BaTOmu7SReF
A13RyY 2100=3588 1 REBISTOR=TRMR 1K 20% CCP TOP=ADJ teTRN 28480 2100=3588
Ay3Ryy 06983182 8 RESISTOR 3,48K X .1zsw F TCe04=100 24546 Ciw1/8eT0n3481eF
LYELIT ] 078720448 6 RESISTOR 475 1X ,125W F TCB0++100 20846 Cim1/BaTOnlISReF
Ag3R{6. 0684ayp2y 7 RESISTOR 1K g0x ,25W FC TCwed00/+600 01124 CBio02¢
At3Ry7 0684eg021 7 RESISTOR 1K 10X ,25W FC TCmed00/+600 01124 CByo2y
Ay3RY8 0684e1021 7 RESISTOR 1K 10X ,25W FC TCWe400/+600 o112y cByo2y
A13R19 068Ueq021 7 REGISTOR 1K 10X ,25W FC TCmed00/+600 01121 c8y021
Ag3R20 0684eyn2} 7 RESISTOR 1K 10% ,25W FC TCmed00/4600 o112y CByo2y
Af3s{ 31012118 4 5 SWITCH, TOGGLE, 8POT 28480 3101-2118
A1382 3103.2148 4 SWITCH, TOGGLE, 8PDT 28480 310102148
A138% 310102118 4 SWITCH, TOGGLE, 8PDT 28480 3101=2118
A1384 310402118 4 SWITCH, TOGGLE, 8PDT 28480 31012118
A139S 310102118 4 SNITCH, TOGGLE, 8PDT 28480 31012118
ALl 0161066536 | { 2 TAP CHANGER ASSEMBLY 28480 0161066536
Agacy 0160-4962 1 2 CAPACITOR, FXD 250 VAC 28480 0160-4962
Ajuce 0160-4962 1 . CAPACITOR, FXD 280 VAC 28480 0160-4962
AyaCy 016003969 6 H CAPACITORSFXD ,018UF +e20PF 280VAC(RMS) 28480 0160=3969
AgaCy 01603969 6 . CAPACITORRFXD ,01SUF ¢e20PF 280VAC(RMS) 28480 016023969
Ag4cs 91380110 9 1 FILTER-LINE 28480 913520110
A14Fy 2110-0010 9 1 FUSE 5A 250V FAST-BLO 1.25 X .25 UL (110 Op) 75915 312005
or
2110-0003 0 1 FUSE 3A 250V 1.25 X .25 UL (220 Op) 75915 312003

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts

Table 6-2. Replaceable Parts (Cont’d)

Model 1610B

Reference HP Part |c A Mfr
bahgtor Qt Description Mfr Part Number
Designation Number |D \ p Code
ALudy 12515292 6 4 CONNECTOR 9=PIN M POST TYPE 268480 129125292
) 12515786 3 4 CONNECTOR 10=PIN M POST TYPE 28480 12515786

A149% 12518299 6 CONNECTOR 9=PIN M POST TYPE 28480 12515292
12818706 3 CONNECTOR 10=PIN M POST TYPE 28480 12%51=5786

ALU4Js 125105202 6 CONNECTOR 9=PIN M POST TYPE 26480 12515292
12515786 3 CONNECTOR 10«PIN M POST TYPE 28480 1251=5786

Atuga 12915292 6 CONNECTOR 9=PIN M POST TYPE 20480 129195292
12515786 3 CONNECTOR 10=PIN M POST TYME 26480 12515786

ALags: 125123902 1 1 CONNECTOR 12=PIN M POST TYPE 28480 12813902

Afumpy 211020269 0 FUSEHOLDER=CLIP TYPE,250aFUSE 20480 2110%0269

ALusy 31032150 4 1 SWITCH«PB DPDT ALTNG SA »xqVAC 28480 310122150

Ale 01610066%2% | 8 H PROBE/DRIVER ASSEMBLY 28480 01610266525

Agocy 0180w0229 7 CAPACITOR=FXD 33UF+=10% §0VDC TA 56289 150D336x901082

A16C2 01602055 9 CAPACITOReFXD ,01UF +80+20% 100vDC CER 2848¢ 01602055

Ag6Cy 036022058 9 CAPACITOR®FXD ,01UF +80220% 100yDC CER 28480 016022055

Ajocy 0160-2197 [d 1 CAPACITOR-FXD 10PF +-5% 300VDC MICA 28480 0160-2197

Atocs 0160=2055 9 CAPACITOReFXD ,03UF +80e20% 100VDC CER 28480 016022055

AJ6CRYw.

A16CR24 190120040 | DIODE=SWITCHING 30V S0MA 2N8 DOe3S 28480 1901=0040

AgbLy 914020105 3 1 COIL=MLD 8,20UH 10X Q%50 ,1550X,375LG=NOM FLYLY 914020105

ALoMPY 01610=87601 |5 1 CONNECTOR PROBE CHECK 28480 01610287601

A16J2 01610=06101 | 0 18 PIN, CONNECTOR 28480 01610@006101

A16J3 01610m06101 | 0 PIN, CONNECTOR 28480 01610206101

AgbRy 0757=0280 3 RESISTOR (K (X 1258 F TCmoewq100 24546 Cley/BuT0uip0aF

AL6R2 07870430 E] RESISTOR 2,21% 1X (125w F TCmQee100 2us4e Cldel/BuT(wR2lieF

Ay6R3 07570430 S RESISTOR 2,21K 1% 1250 F T1Ce0+e100 24546 Clai/B8eT0w22)|=F

ALoRY 07570430 -] REBISTOR 2,21K 1% o125W F TCmO+=100 24546 Ciml/BeTOm22lieF

AL6RS 07570430 L] RESISTOR 2,21K {X 125N F TCBO+e}00 24546 CYe1/8aT0u22]nF

Ag68y 31012378 8 i SWITCHePB SPSTaNO MOM BLKBTN 28480 31012378

Ageug 1820+1435 [ H 1C CNTR TTL LS BIN UP/DOAN SYNCHRO 01298 SN7UL866IN

Atbu2 182001435 8 IC CNTR TTL LS BIN UP/DOWN SYNCHRO 0129% SNTULB8669N

Agoys 18201198 7 IC FF TTL L8 Dm=TYPE POS=EDGE=TRIG COM 01295 SN74L8175N

AL6UY 1820=0694 9 1 IC GATE TTL S EXCL=OR QUAD 2=INP 01298 SN74886N

Atbus 1820=1049 4 1 1C GATE TTL S OR QUAD 2eINP 01298 SN74832N

AL6ye 1820-0629 0 ! IC FF TTL S J-K NEG-EDGE- TRIG 01295 SN74S112N

AL6u? 1820=1144 6 1C GAYE TTL L8 NOR QUAD 2eINP 01298 aNT4LS02N

Atong 0161061609 |9 1 CABLE, SELF=-TEST 20480 01610=61609

Ag8 01610-60103 6 ] POWER SUPPLY ASQEMBLY 28480 01610-60103

A18C1 0160-0164 7 1 CAPACITOR-FXD .039UF +-10% 200VDC POYLE 28480 0160-0164

A18CRY 1901=0727 1 4 DIODE«PWR RECT 35V 60A {ON8 DOeS 28480 1901e0727

AL8CR2 19010727 1 DIODE=PWR RECY 35V 60A {QNS DOwS§ 28480 19010727

A18CR3 1901=0727 1 DIODEwPWR RECT 35V 60A 10NS DOeS 28480 1901=0727

A18CRY 1901=0727 1 DIODE=PWR RECT 35V 60A 10NS D0Qe$ 28480 1901=0727

AL 8CRS: 1906=0224 3 1 DIODE=FA BRDG 600V 25A 04713 MDA2506

AL8E] NOT ASSIGNED

AYBEY 0340=0858 [ [l INSULATOReXS8TR ALUMINUM HD=ANDZ 28480 0340=0858

A18EY 03400881 7 1 INSULATORFLG=B8HG NYLON BLACK 28480 0340=0881

A18E4 1200-0088 1 8 INSULATOR-.25-28 STUD 02608 4705A

A18H1 0590-0025 0 2 NUT-HEX-PLSTC LKG 6-32-THD .172-IN-THK 28480 0590-0025

A18H2 NOT ASSIGNED

A18H3 0624-0268 6 2 SCREW-TPG 4-24 .375-IN-LG PAN-HD-POQZI 00000 ORDER BY DESCRIPTION

A18H4 2190-0017 4 6 WASHER-LK HLCL NO. 8 .168-IN-ID 28480 2190-0017

A18H5 2190-0060 7 2 WASHER-LK 4-24 .375-IN-LG PAN-HD-POZI 28480 2190-0060

A18H6 NOT ASSIGNED

A18H7 2200-0115 0 9 SCREW-MACH 4-40 .75-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION

A18H8 2360-0117 6 5 SCREW-MACH 6-32 .375-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION

A18H9 2360-0123 4 1 SCREW-MACH 6-32 .625-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION

A18H10 NOT ASSIGNED

A18H11 2950-0036 9 4 NUT-HEX-DBL-CHAM 1/4-28-THD .094-IN-THK 00000 ORDER BY DESCRIPTION

A18H12 NOT ASSIGNED

A18H13 0380-1193 0 1 SPACER-STANDOFF 28480 0380-1193

Ay8MPy 04000001 1 1 GROMMET&RND ,562eINalD ,7SeINaGRVe0D 208489 0400=0001

Aj8MP2 1205=0376 0 1 HEAT SINK SGL PL8TCePWRaPKG 13103 60728

Ay8MP3 01610=00102 | 9 1 CHASSIS 28489 01610%00102

Ay 8MPY 0161000604 | 6 1 COVER 28480 01610°00604

AyBups: 0161021108 | & 1 HEAT SINK, DIODE 28480 01610221109

Ay 8MPe 01610e21106 |7 1 HEAT 8INK, TRANSISTOR 28480 0161021106

Ay8MP7 0161021108 | 9 [ HEAT SINK 28480 01610%21108

Ay 8MPR 01610221109 | 0 1 HEAT SINK 28480 01610=21109
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Model 1610B

Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

*Indicates factory selected value

Reference HP Part |c Q _—r Mfr
: A t Description Mfr Part Number
Designation | Number (D Y P Code
A180] 185420674 3 1 TRANSISTOR NPN aN6282 SI TO=3 PDm160W 04713 2N6282
A18Q2 18540827 1 2 TRANSISTOR NPN 81 TOw22048 POmygoW 04713 MJEw13009
Ay 80% 18%0e0827 1 TRANSISTOR NPN 81 TOw220AB PDmyqOW 04713 MJE=13009
A1804 NOT ASSIGNED
A18Q5 NOT ASSIGNED
A18R1 0698-3601 2 1 RESISTOR 10 5% 2W MO IC=0+-200 27167 FP42-2-T00-100R0-J
A18T1 9100-0449 4 2 TRANSFORMER, POT CORE 28480 9100-0449
A18ny 01610061627 |1 1 CABLE +12) =12 28480 01610e61627
A1BW2 01610w61628 |2 1 CABLE, TRANSISTOR 28480 01610=61628
A18us 01610061629 (3 1 CABLE, POWER QUTPUT 28480 01610w61629
A1BWY 0161081630 | & 1 CABLE, ¢S5 DIODES 28480 0161061630
A1 8BNS 01610061631 |7 \ CABLE, BRIDGE 28480 01610m61631
Aj8we 01610%61632 | 8 | CABLE, TAP CHANGER 28480 01610=61632
A1BWY 64100-61617 | 4 2 CABLE, XSTER 28480 64100-61617
Ajewa 6410061617 | 4 CABLE, XSTER 28480 64100mp1617
A18W9 01610-61634 | 1 CABLE, —5 DIODES 28480 01610-61634
A1BAY 01610=66537 | 2 1 PRIMARY BOARD 28480 01610266537
A{BAJCY 0180=2942 5 2 CAPACITOR=FXD 490oUF+So=10% 200VDC AL 28489 0180%2942
A18AyC2 0180=2942 L] CAPACITOReFXD 4goUFeSom=y10% 200VDC AL 28480 01802942
A{8A1CY 01604928 9 ? 28480 01604928
AyBAICY 016024928 9 28480 0160=4928
AtBatcs 01602387 0 2 CAPACITOR®FXD 1000PF +=1X S00VDC MICA 28480 0160=2387
A18A4CH 0160e2387 0 CAPACITOR=FXD 1000PF ¢=1% 500VDC MICA 28480 01602387
A18A{CY 01800100 3 ] CAPACITOR®FXD u,7UF+e10% 35VDC TA 56289 1500475x903582
AgeA CH 016023508 9 CAPACITOR=FXD 1UF +B0=20% S0VDC CER 28480 016023508
A18a1C9 01603508 9 ) CAPACITOR=FXD §LIF +B0=20% 50VDC CER 28480 01603508
A18atcto 0180+2948 8 1 CAPACITOReFXD 100UF+50=10% 3SVDC AL 28480 018002945
A18A1C11 0150=0024 7 CAPACITOR®FXD ,02UF +80e20% 600VDC CER 28480 01500024
Ay8AYCY2 01500024 7 CAPACITOR=FXD ,02UF +80«20X 600VDC CER 28480 0150=0024
A18A1CYS 01800024 7 CAPACITOR=FXD ,n2UF +80=20% 400VDC CER 28480 0150=0024
A18A1CYY 0150=0024 17 CAPACITOReFXD ,02UF ¢B80=20% 600VOC CER 28480 0150°0024
A18ALCYS 0180=2947 0 1 CAPACITOR®FXD 100UF+50=10% 16V0C AL 28480 0180=2947
A18aicie 01802946 9 1 CAPACITORFXD 330UF+50=10% 3SVDC AL 28480 01802946
A18aqc17 016022055 9 CAPACITORFXD ,01UF +80e20% 100VDC CER 28480 01602059
A18a1c18 01400149 6 H CAPACITOR«FXD 4TOPF ¢=5% 300VDC MICA 72136 DMISF4T1J0300WVICR
A{BA1C19 01400149 6 ) CAPACITOR®FXD 470PF +=5% 300VDC MICA 72136 DM1SF471J0300AVICR
A18AiC20 016006834 6 2 CAPACITOR®FXD ,047UF +=10X 100VDC CER 28480 0160=4B834
Ay8A1Ca| 01604834 6 CAPACITOReFXD ,047UF +=10% 100VDC CER 28480 01604834
Ay8AICRy 19010029 6 s DIODE.PWR RECT 600V 750MA DOw29 28480 1901=0029
AgBAICR2 190100029 6 DIODE«PWR RECT 600V 7S0MA DOa29 28489 1901=0029
A1841CRY 1901=0029 6 DIODE«PWR RECT 00V 7S0MA DQw29 28480 1901=0029
Ay8ATCRU 19010029 [] DIODE=PWR RECT 600V 7S50MA DOe29 28489 190120029
At8AICRS 19010029 6 DICDE=PWR RECT 600V 750MA D029 28480 1901=0029
AYBAJCRE 19010719 1 2 DIODE=PWR RECT 400V 3A 300N8 28480 1901%0719
AyBAICRY 19010719 1 DIODE«PWR RECT 4poV 3A 3goN8 28480 19010719
AyBAICRS 19060006 9 1 DIODE«Fw BRDG u4oov 14 2848 1906=0006
ArBAYLY 9140w0254 3 2 COIL 430UM 10X ,6DX1,6LGeNOM 28480 9140e0254
AgBAfLY S1upm0250 3 COIL 430UM 10X ,6DX1,6LGaNOM 28480 9140w0254
ALBAIMPY 1205=037% 7 1 HEAT SINK SGL PLSTCePWRePKG 13103 60308BeTT
A18ATMP2 03400871 5 1 INSULATOReFLG=BSHG NYLON BLACK 28480 0340w0874
AgBAyRY 0764e0027 1 2 RESISTOR 75K 5% 2w MO TCsg+e200 28480 076420027
A18AIR2 0764=0027 | RESISTOR 75K SX 2w MO TCE0+e200 28480 07640027
AgBAYRY 07570394 0 RESISTOR 81,1 1% ,125K F TCmQeei00 24546 Clmi/BaT0m51R aF
A18A1R4 0757-0394 0 RESISTOR 51.1 1% .1256W F TC=0+—100 24546 C4-1/8-T0-51R1-F
A18A1R5 0698-3629 4 RESISTOR 270 5% 2W MO TC=0+—200 28480 0698-3629
A18A1R6 0698-3629 4 RESISTOR 270 5% 2W MO TC=0+—200 28480 0698-3629
A18A1R7 0698-3629 4 3 RESISTOR 270 5% 2W MO TC=0+—200 28480 0698-3629
Ay8A4Rs 06983624 9 2 RESISTOR 150 5% 2w MO TC®0+=200 28480 0698e3624
AtBALR9 0698=3624 9 RESISTOR 150 S% 2w MO TCm04e200 28480 06983624
A1BAIRTO 07570280 3 RESISTOR {K 1% ,125W F TC20+w100 24546 Cldmi/BuTOm100)=F
A18AYRYY 0757=0280 3 RESISTUR {K 1X ,4125W F TCwo+=100 24546 Clmi/BuT0mi00)F
A18A{RTY 0837.0172 2 1 THERMISTOR DISC 2,5=0HM 15454 86wl
AL8A{RYY 08370120 0 2 VARISTOR VIN=130VAC ENERGY=20JOULES 03508 V130LA20B
A18AIRV2 0837»0120 0 VARISTOR VIN=130VAC ENERGY=20JOULES 03508 V130LA20B
AyBA{TY 910020420 1 F) TRANSFORMER-PULSE 28480 9100=0420
A18AyT2 910020420 1 TRANSFORMER-PULSE 28480 9100%0420
A18a1T3 910000417 6 1 TRANSFORMER=POWER 1157230V 48ebbHZ 28480 9100w0417
A1BALYY 1826-0649 6 1 1, 79M12 28080 1826-0649
A18a1U2 182620345 9 1 1C V RGLTR T0=220 07263 UATBML2UC
Ay18A2 01610-66548 5 1 CONTROL BOARD 28480 01610-66548

See introduction to this section for ordering information
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Replaceable Parts

Table 6-2. Replaceable Parts (Cont’d)

Model 1610B

Reference HP Part |c Q Descrinti Mfr
. p escription Mfr Part Number
Designation | Number |D ty p Code
AyBACH 016022055 9 CAPACITOR«FXD ,01UF ¢80=20% 100VOC CER 26489 016022055
A18A2C2 0160-3448 6 3 | CAPACITOR-FXD 1000PF +—10% 1KVDC CER 268480 0160-3448
Aj8A2c3 016020585 9 CAPACITOR=FXD ,01UF +B0=20X% 100VOC CER 28480 016022055
A18A2CY 0160=205% 9 CAPACITOR=FXD ,01UF +B0=20X% 100vVDC CER 28489 01602055
A18a2CS 0160+2055 9 CAPACITOR=FXD ,01UF +80=20% 100VDC CER 28480 0160=2055
Ay8ACS 01603508 9 CAPACITOR=FXD {UF ¢80=20% S0vVOC CER 28480 016023508
Ag8A3CY 0160m3508 9 CAPACITOR=FXD {UF ¢80-20% S0VDC CER 28480 01603508
Ay8A3CE / 016023508 9 2 CAPACITOReFXD {UF 480=20% S0VDC CER 28480 0160=3508
A18A2CH 016003508 9 CAPACITOR=FXD {UF +80=20% SOVDC CER 28480 01603508
A18A2CH 0 016003508 9 CAPACITOReFXD {UF +80=20% S0VDC CER 28480 016023508
AyBARCH 0160=3508 9 CAPACITOReFXD {UF +80w=20X S0VDC CER 28480 016023508
A18A2C12 016043508 9 CAPACITOR=FXD {UF ¢B0e20% So0VDC CER 28480 016023508
A18A2C13 01603508 9 CAPACITOR=FXD {UF +8020X% SOVDC CER 28480 01603508
A1B8A2CTY 0140°0180 L) 1 CAPACITOR=FXD 2000PF ¢=2% 300V0C MICA 72136 DM19F202G0300WVICR
A18A2C15 0160-3448 6 2 CAPACITOR«FXD 1000PF +=10% 1KVDC CER 28480 01603448
A1843CT6 0160-3448 CAPACITOR«FXD 1000PF #=10% 1KVDC CEs 28480 01603448
Ag8A2CY7 0180-3046 2 1 CAPACITOR-FXD 3300uF +75-10% 6.3VDC 00853 300L332U6R38
Af8A2C18 0180=2706 9 CAPACITORFXD 3100UF+75«10% 16VDC AL 00853 300JJ312U0168
A18A2C19 0180=2948 1 1 CAPACITORFXD 1000UF+50=10% 10VDC AL 28480 018022948
A18A2C20 0180=0228 6 CAPACITOR=FXD 22UF+=10% 15VDC TA 56289 1500226X901582
A18A2C21 018000155 8 1 CAPACITOR®FXD 2.2UF+=20% 20VDC TA 56289 1500225x002042
A18A2C22 0160-2055 9 5 CAPACITOR-FXD .01uF +80-20% 100VDC CER 56289 C023F101F1032522-CDH
A18A2C23 0180-0155 8 GAPACITOR-FXD 2. 2uF +-20% 20 VDC TA 56289 150D225X0020A2
ArBAQCR! 19010040 1 TODE«SWITCHING 30V SOMA 2N§ DOe35 28480 190120040
A18ACR2 19010040 1 DIODE=SWITCHING 30V SOMA 2NS DOe35 28480 19010040
Ay8aaCey 19010028 - DIODE«PWR RECT 4onV 750MA D0Ow=29 28480 1901=0028
A18A2CRY 19010028 H DIODE«PWR RECT 400V 750MA DO=29 28480 1901=0028
A18A2DS1 1990-0486 6 1 LED-VISIBLE LUM-INT=1MCD IF=20MA-MAX 28480 1990-0486
Ay8A3LY 9140e0343 1 2 COIL SOUM 10X DXy,625LG=MAX SRFS4MHZ 09969 IHe1Se50
- A18AgL2 914000343 1 COIL SQUM 10X 1DX1,625L0mMAX SRFEY4MHZ 09969 IHe15e50
Ay BARLS 914pep242 9 1 COIL go0UN 10X ,9370X1,625LG=NOM 28489 9140w0242
A184201 18530314 9 TRANSISTOR PNP 2N2905A SI TO=39 PDE60OMW 04713 2N29054
A18420Q2 18530036 2 TRANSISTOR PNP 81 PDR310MW FTE250MHZ 28480 18530036
A18A203 185420215 1 TRANSISTOR NPN SI PDE3ISOMW FTYs300MHZ 04713 59533963124
A18A204 1853-0036 2 TRANSISTOR I pD= - 0471
A18A285 1884-0074 : 3? 2 THVleT(gg-SEuPZl%SOgg %6%19 \’HR&E%HZ 0471 2N5060
A18A2Q6 1884-0074 3 THYRISTOR-SCR 2N5060 T0-92 VRRM=30 04713 2N5060
A18A2Q7 1884-0266 5 2 THYRISTOR-SCR 2N6400 TO-220 AB VRRM=50 04713 2N6400
A18A2Q8 1884-0266 5 THYRISTOR-SCR 2N6400 T0-220 AB VRRM=50 04713 2N6400
A18A2R1 0811-1853 4 1 RESISTOR 25 5% 5W PW TC=0+—20 28480 0811-1853
A18A2R2 0757-0814 9 1 RESISTOR 611 1% 5W F TC=0+—100 28480 0757-0814
A18A2R3 0698-3429 2 3 RESISTOR 19.6 1% .125W F TC=0+—100 03888 PME55-1/8-T0-19R6-F
A18A2R4 0698-3449 6 1 RESISTOR 28.7K 1% .125W F TC=0+—100 24546 C4-1/8-T0-2872-F
A18A2R5 0698-3243 8 1 RESISTOR 178K 1% .126W F TC=0+—100 24546 C4-1/8-T0-1783-F
A18A2R6 0757-0442 9 8 RESISTOR 10K 1% .125W F TC-0+—100 24546 C4-1/8-T0-1002-F
A18A2R7 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+—100 24546 C4-1/8-T0-1002-F
A18A2R8 0757-0439 4 1 DESISTOR 6.81K 1%, 125W F 1C=0+-100 24546 C4-1/8-T0-6881-F
A18A2R9 0757-0442 9 8 RESISTOR 10K 1% .125W F TC=0+—100 24546 C4-1/8-T0-1002-F
A18A2R10 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+—100 24546 C4-1/8-T0-1002-F
A18A2R11 0757-0459 8 2 RESISTOR 56.2K 1% .125W F TC=0+—100 24546 C4-1/8-T0-5622-F
A18A2R12 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+—100 24546 C4-1/8-T0-1002-F
A18A2R13 0757-0458 7 RESISTOR 51.1K 1% .125W F TC=0+—100 24546 C4-1/8-T0-5112-F
A18A2R14 0757-0465 6 3 RESISTOR 100K 1% .125W F TC=0+—100 24546 C4-1/8-T0-1003-F
A18A2R15 0757-0465 6 3 RESISTOR 100K 1% .125W F TC=0+—100 24546 C4-1/8-T0-1003-F
A18A2R16 0757-0465 6 3 RESISTOR 100K 1% .1256W F TC=0+—100 24546 C4-1/8-T0-1003-F
A18A2R17 0757-0442 9 RESISTOR 10K 1% .126W F TC=0+—100 24546 C4-1/8-T0-1002-F
A18A3R18 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+—100 24546 C4-1/8-T0-1002-F
A18A2R19 0757-0409 8 2 RESISTOR 274 1% .125W F TC=0+—100 24546 C4-1/8-T0-274R-F
A1RAIR20 0698-0085 0 RESISTOR 2.61K 1% .125W F TC=0+—100 24546 C4-1/8-T0-2611-F
A18A2R21 0757-0444 1 RESISTOR 12.1K 1% .125W F TC=0+—100 24546 C4-1/8-T0-1212-F
A18A2R22 0757-0481 6 4 RESISTOR 43.2K 1% .1256W F TC=0+—100 19701 MF4C1/8-T0-4753-F
A18A2R23 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+—100 24546 C4-1/8-T0-1002-F
A18A2R24 0757-0394 0 3 RESISTOR 51.1K 1% .125W F TC=0+—100 24546 C4-1/8-T0-61R1-F
A18A2R25 0757-0394 0 RESISTOR 51.1K 1% .125W F TC=0+—100 24546 C4-1/8-T0-51R1-F
A18A2R26 0757-0394 0 RESISTOR 51.1 1% .126W F TC=0+—100 24546 C4-1/8-T0-51R1-F
A18A2R27 0757-0458 7 2 RESISTOR 51.1K 1% .126W F TC=0+-100 24546 C4-1/8-T0-5112-F
A18A2R28 0698-3429 2 3 RESISTOR 19.6 1% .125W F TC=0+—100 03888 PME55-1/8-T0-19R6-F
A18A2R29 0757-0431 6 1 RESISTOR 2.43K 1% .125W F TC=0+—100 24546 C4-1/8-T0-2431-F
A18A2R30 0757-0409 8 2 RESISTOR 274 1% .1256W F TC=0+—100 24546 C4-1/8-T0-274R-F
A18B9R31 0767-0431 6 3 RESISTOR 2.43K 1% .125W F TC=0+—100 24546 C4-1/8-T0-2431-F
A18A2R32 0757-0481 7 RESISTOR 475K 1% .125W F TC=0+—100 19701 MF4C-1/8-T0-4753-F
A18A2R33 0758-0083 6 1 RESISTOR 68 5% .25W F TC -0+—100 24546 C5-1/4-T0-68R0-J
A18A§R3‘; %gg-gg; g 3 RESISTOR 2.43K 1% .125W F TC=0+—100 24546 C4-1/8-T0-2431-F
A18A2R - 3 RESISTOR 19.6 1% .125W F TC=0+—100 03888 PME55-1/8-TO-19R6-F
A18A2R36 0760-0024 0 1 RESISTOR 100 5% 1W MO TC=0+—200 28480 | 0760-0024
A18A2R37 07570281 4 RESISTOR 2.74K 1% .126W F TC=0+—100 24546 | C4-1/8-T0-2741-F
A18A2R38 0757-0281 4 RESISTOR 2.74K 1% .126W F TC=0+—100 24546 | C4-1/8-70-2741-F
A1BA2R39 07570435 0 2 | RESISTOR 3.92K 1% .126W F TC=0+—100 24546 | C4-1/8-T0-3921-F
A18A2R40 0757-0435 0 RESISTOR 392K 1% .126W F TC=0+—100 24546 | C4-1/8-T0-3921-F
A18A2R41 0757-0453 2 1 RESISTOR 30.1K 1% .126W F TC=0+—100 24546 C4-1/8-T0-3012-F
A18A2R42 0760-0024 0 2 RESTSTOR 100 5% 1W MO TC=0+-200 28480 0760-0024
A18A2R43 0760-0024 0 RESISTOR 100 5% 1W MO TC=0+-200 28480 0760-0024
A18A2R44 0757-0435 0 RESISTOR 3.92K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3921-F
A18A2R45 5020-2519 9 2 RESISTOR. SEN 2M-OHM 28480 5020-2519
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Table 6-2. Replaceable Parts (Cont’d)

Reference HP Part |c Q N Mfr
: . t Description Mfr Part Number
Designation | Number |D| =YY P Code
A18A2R46 63312-8001 4 1 RESTSTOR, SEN 5M-01M 28480 63312-80001
A18A2R47 2100-3095 9 1 RESISTOR-TRMR 200 10% C SIDE-ADJ 17-TRN 02111 43P201
A18A2R48 2100-3056 8 1 RESISTOR-TRMR 5K 10% C SIDE-ADJ 17-TRN 02111 43P502
A18A2R49 2100-3123 0 1 RESISTOR TRMR 500 10% C SIDE-ADJ 17-TRN 02111 43P501
A18A2R50 2100-3052 4 2 RESISTOR TRMR 50 10% C SIDE-ADJ 17-TRN 02111 43P500
A18A2R51 0757-0338 2 1 RESISTOR 1K 1% .25W F TC=0+—100 24546 C5-1/4-T0-1001-F
A18A2R52 '0757-0431 6 RESISTOR 2.43K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2431-F
A18A2R53 0757-0435 0 RESISTOR 3.92K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3921-F
A18A2R54 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A18A2R55 0757-0446 3 RESISTOR 15K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1502-F
A18A2R56 0757-0446 3 RESISTOR 15K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1502-F
A18A2R57 0757-0029 0 1 RESISTOR 470 5% .25W F TC=0+-100 24546 €5-1/4-70-471-J
A18A2R58 0757-0280 3 1 RESISTOR 1K 1% .125W F TC=0+-100 24546! C4-1/8-T0-1001-F
A18A2TP1 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
A18A2TP2 0360-0535 [ TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
A18A2TP3 0360-0535 o TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
A18A2U1 1826-0565 5 1 PWM—POWER SUPPLY CONTROLLER 28480 1826-0565
A18A2U2 1820-2243 8 1 IC TTL LED DRVR 01295 SN75469N
A18A2U3 1826-0004 7 IC 304 V RGLTR TO-100 07263 UA304HC
A18A2U4 1826-0003 6 1 OP AMP GP T0-99 ’ 04713 MC1456CG
A18A2U5 1826-0468 7 2 COMPARATOR GP 8-DIP-P 04713 MC3423P1
A18A2U6 1826-0468 7 COMPARATOR GP 8-DIP-P 04713 MC3423P1
A18A2VR1 1902-1173 5 1 DIODE ZNR 1N4104 10V 5% DO-7 PD=.25W 12594 1N4014
Table 6-3. List of Manufacturers’ Codes
Mfr Zip
turer Name Address
No. Manufac Code
00000 ANY SATISFACTORY SUPPLIER
00466 NORELCO NORTH AMER PHILIPS LTG CORP LOS ANGELES CA 90021
00853 SANGAMO ELEC CO S CAROLINA DIV PICKENS N Zg%i
01121 ALLEN-BRADLEY CO MILWAUKEE WI 5.
01295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS X 75222
SOMERVILLE NJ 08876
01928 RCA CORP SOLID STATE DIV #
02111 SPECTROL ELECTRONICS CORP CITY OF IND CA 91745
03888 KDI PYRQFILM CORP WHIPPANY NJ 07981
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85022
07263 FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW CA 9407525
09969 DALE ELECTRONICS INC YANKTON SD 570
12954 SIEMENS CORP COMPONENTS GROUP SCOTTSDALE AZ 8555121
13103 THERMALLQY CO DALLAS X 75 86
15454 RODAN INDUSTRIES INC ANAHEIM CA 9121886
18324 SIGNETICS CORP SUNNYVALE CA 96067
19701 MEPCO/ELECTRA CORP MINERAL WELLS X 7 !
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16[7‘84
26654 VARADYNE INC SANTA MONICA CA 90
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA gggg%
27167 CORNING GLASS WORKS (WILMINGTON) WILMINGTON NC .
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 9430
2M627 R-OHM CORPORATION IRVINE CA 927‘{6
30161 AAVID ENGINEERING INC LACONIA NH 03246
32997 BOURNS INC TRIMPOT PROD DIV RIVERSIDE CA 92507
52763 STETTNER-TRUSH INC CAZENOVIA NY 13035
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247
71590 CENTRALAB ELEK DIV GLOBE-UNION INC MILWAUKEE WI 50501
72136 ELECTRO MOTIVE CORP SUB IEC WILLIMANTIC CcT 06226
72982 ERIE TECHNOLOGICAL PRODUCTS INC ERIE PA 16512
75042 TRW INC PHILADELPHIA DIV PHILADELPHIA PA 19108
75915 LITTELFUSE INC DES PLAINES IL 60016
83701 ELECTRONIC DEVICES INC YONKERS NY 10710
91637 DALE ELECTRONICS INC COLUMBUS NE 68601

See introduction to this section for ordering information
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Manual Changes

SECTION Vil

MANUAL CHANGES

7-1. INTRODUCTION.

7-2. This section contains information required to back-
date or update this manual for a specific instrument.

7-3. MANUAL CHANGES.

7-4. This manual applies directly to the instrument
having the serial prefix shown on the manual title page.
If the serial prefix of your instrument is not the same as
the one on the title page, find your serial prefix in
table 7-1 and make the changes to the manual that are
listed for that serial prefix. When making changes listed
in table 7-1, make the change with the highest number
first. Example: if backdating changes 1, 2, and 3 are
required for your serial prefix, do change 3 first, then
change 2, and finally change 1.

7-5. If the serial prefix of your instrument is not listed
either on the title page orin table 7-1, refer to an enclosed
MANUAL CHANGES sheet for updating information.
Also,if a MANUAL CHANGES sheet is supplied, make
all indicated ERRATA corrections.

Table 7-1. Serial Prefix Make Changes

Serial Prefix Make Changes
1916A 1
1940A 2 and 1

CHANGE 1

Paragraph 5-15,

Replace paragraph 5-15, AT ADJUSTMENT with

figure 7-1.
Table 6-2,

A6: Change HP Part No. and Mfr Part No. to 01610-
66530.

A9: Change HP Part No. and Mfr Part No. to 01610-
66541.

Delete: MP 93.

W10: Change HP Part No. and Mfr Part No. to
01610-61605.

A1C101: Change to HP Part No. 0140-0176, CD 9,
Qty 2, CAPACITOR-FXD 100 PF +-2% 300VDC
MICA, Mfr Code 72136, Mfr Part No. DM15F101G-
0300WV1CR.

A1CR2: Change to HP Part No. 1901-0400, CD 1,
DIODE-SWITCHING 30V 50MA 2NS D0-35, Mfr
Code 28480, Mfr Part No. 1901-0040.

A1R2: Change Qty to 15.

A1R57: Change Qty to 63.

A1R79: Change Qty to 16.

A1U34: Change Qty to 14.

Delete: A1XU11.

Delete: A1XU53.

A3C15: Change to HP Part No. 0140-0197, CD 4,
Qty 3, CAPACITOR-FXD 180PF +-5% 300VDC
MICA, Mfr Code 72136, Mfr Part No. DM15F181J-
0300WV1CR.

A3C16: Change to HP Part No. 0160-2197, CD 0,
Qty 3, CAPACITOR-FXD 10PF +-5% 300VDC MICA,
Mfr Code 28480, Mfr Part No. 0160-2197.

A3C18: Change to HP Part No. 0140-0197, CD 4,
CAPACITOR-FXD 180PF +-5% 300VDC MICA,
Mfr Code 72136, Mfr Part No. DM15F181J0300-
WV1CR.

A3C19: Change to HP Part No. 0160-2197, CD 0,
CAPACITOR-FXD 10PF +-5% 300VDC MICA, Mfr
Code 28480, Mfr Part No. 0160-2197.

A3C33: Change Qty to Blank.

A3C47: Change Qty to 3.

Delete: A5U14.

A6C47: Change to HP Part No.0121-0105,CD4,Qty 1,
CAPACITOR-VTRMR-CER 9-35PF 200V PC-MTG,
Mfr Code 52763, Mfr Part No. 304324 9/35 PFN650.

A6R22: Change Qty to 2.

A6R39: Change to HP Part No. 0757-0410,CD 1,Qty 1,
RESISTOR 301 1% .125 WF TC=0 +-100, Mfr Code
24546, Mfr Part No. C4 1/8-TO-301R-F.

Delete: A6R45.

Replace: Pages 6-19 through 6-21 with table 7-2.

A10CR2: Change to HP Part No. 1901-0040, CD 1,
DIODE-FW BRDG 30V 50MA, Mfr Code 28480, Mfr
Part No. 1901-0040.

A10CR3: Change to HP Part No. 1901-0028, CD 5,
Qty 7, DIODE-PWR RECT 400V 750MA DO0-29,
Mfr Code 28480, Mfr Part No. 1901-0028.

A10CR7: Change to HP Part No. 1901-0040, CD 1,
DIODE SWITCHING 30V 50MA 2NS D0-35, Mfr
Code 28480, Mfr Part No. 1901-0040.

A10CR9: Change to HP Part No. 1901-0638, CD 3,
DIODE-FW BRDG 100V 4A, Mfr Code 04713, Mfr
Part No. MDA-970-2.

A10CR10: Change to HP Part No. 1901-0638, CD 3,
DIODE-FW BRDG 100V 4A, Mfr Code 04713, Mfr
Part No. MDA-970-2.

Delete: A16U6.

Figure 8-11, Schematic 6C,
Modify the circuitry according to figure 7-2.
Figure 8-12, Schematic 7A,
Delete: 9B, 11B (off page designations) on 10 MHz
STD line.
Figure 8-13, A9 Component Locator.
Replace A9 Component Locator with figure 7-3.
Replace Schematic 8A with figure 7-4.
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Figure 8-13, A9 Component Locator (Cont’d)
Replace Schematic 8C with figure 7-5.
Figure 8-14, Schematic 9B,
C101: Change value to 100 PF.
Add: CR2 in parallel with C101.
Figure 8-16,
Delete: 9B, 10C (off page designations) from line 27.
U60B: Change designation to MEAS STROBE, change
clock signal from J to G.
Delete: 10B (off page designation) from line 30.

CHANGE 2

Figure 6-1. Illustrated Parts Breakdown, Replace Detail

B with figure 7-6.

Table 6-2,

A10: Change HP Part No. and Mfr Part No. to 01610-
66535, CD 0.

A18: Change HP Part No. and Mfr Part No. to 01610-
60102, CD 5.

MP64: Change HP Part No. and Mfr Part No. to 01610-
01215, CD 7.

Q1: Change to HP Part No. 1854-0573, CD 4, Qty 1,
TRANSISTOR NPN SI TO-220AB PD=30W, Mfr
Code 04713, Mfr part No. MJE3738.

Q2: Change to HP Part No. 1854-0558, CD 5, Qty 6,
TRANSISTOR NPN SIDARL PD=70W FT=1 MHz,
Mfr Code 28480, Mfr Part No. 1854-0558.

Delete: T3.

W13: Change HP Part No. and Mfr Part No. to 01610-
61620.

W14: Change HP Part No. and Mfr Part No. to 01610-
61620.

W20: Change HP Part No. and Mfr Part No. to 01720-
61607, CD 0.

W21: Change HP Part No. and Mfr Part No. to 01720-
61607, CD 0.

Delete: A2XU1-24.

A3C24: Change to CD O, Qty 9, CAPACITOR-FXD
82PF +-5% 300VDC MICA, Mfr Code 72136, Mfr Part
No. DM15E820J0300WVICR.

A3C27: Change to HP Part No.0160-2308, CD 5, Qty 2,
CAPACITOR-FXD 36PF+-5% 300VDC MICA, Mfr
Code 28480, Mfr Part No. 0160-2308.

A3XUT: Change HP Part No. and Mfr Part No. to 1200-
0474, CD 9.

A3XU12: Change HP Part No. and Mfr Part No. to 1200-
0474, CD 9.

A3XU31: Change to HP Part No. 1200-0474, CD 9,
SOCKET -IC 14-CONT DIP-SLDR, Mfr Code 28480,
Mfr Part No. 1200-0474.

A3XU32: Change to HP Part No. 1200-0474, CD 9,
SOCKET-IC 14-CONT DIP-SLDR, Mfr Code 28480,
Mfr Part No. 1200-0474.

A3XU33: Change to HP Part No. 1200-0473, CD 8,
SOCKET-IC 16-CONT DIP-SLDR, Mfr Code 28480,
Mfr Part No. 1200-0473.

A3XU36: Change to HP Part No. 1200-0474, CD 9,
SOCKET-IC 14-CONT DIP-SLDR, Mfr Code 28480,
Mfr Part No. 1200-0474.
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A3XU37: Change to HP Part No. 1200-0474, CD 9,
SOCKET-IC 14-CONT DIP-SLLDR, Mfr Code 28480,
Mfr Part No. 1200-0474.

A3XU40: Change to HP Part No. 1200-0473, CD 8,
SOCKET-IC 16-CONT DIP-SLDR, Mfr Code 28480,
Mfr Part No. 1200-0473.

A3XU41: Change to HP Part No. 1200-0473, CD 8,
SOCKET-IC 16-CONT DIP-SLDR, Mfr Code 28480,
Mfr Part No. 1200-0473.

A3XU47: Change to HP Part No. 1200-0473, CD 8,
SOCKET-IC 16-CONT DIP-SLDR, Mfr Code 28480,
Mfr Part No. 1200-0473.

A3XU55: Change to HP Part No. 1200-0473, CD 8,
SOCKET-IC 16-CONT DIP-SLDR, Mfr Code 28480,
Mfr Part No. 1200-0473.

A3XU64: Change to HP Part No. 1200-0473, CD 8,
SOCKET-IC 16-CONT DIP-SL.DR, Mfr Code 28480,
Mfr Part No. 1200-0473.

A3XU68: Change to HP Part No. 1200-0473, CD 8,
SOCKET-IC 16-CONT DIP-SLDR, Mfr Code 28480,
Mfr Part No. 1200-0473.

A3XU69: Change to HP Part No. 1200-0474, CD 9,
SOCKET-IC 14-CONT DIP-SLDR, Mfr Code 28480,
Mfr Part No. 1200-0474.

A3XU72: Change to HP Part No. 1200-0474, CD 9,
SOCKET-IC 14-CONT DIP-SLDR, Mfr Code 28480,
Mfr Part No. 1200-0474.

A3XUS82: Change to HP Part No. 1200-0474, CD 9,
SOCKET-IC 14-CONT DIP-SLDR, Mfr Code 28480,
Mfr Part No. 1200-0474.

A3XU83: Change to HP Part No. 1200-0474, CD 9,
SOCKET-IC 14-CONT DIP-SLDR, Mfr Code 28480,
Mfr Part No. 1200-0474.

A3XU84: Change to HP Part No. 1200-0474, CD 9,
SOCKET-IC 14-CONT DIP-SLDR, Mfr Code 28480,
Mfr Part No. 1200-0474.

A3XUS88: Change to HP Part No. 1200-0474, CD 9,
SOCKET-IC 14-CONT DIP-SLDR, Mfr Code 28480,
Mfr Part No. 1200-0474.

Delete: A5XUL.

Delete: A5XUZ2.

Delete: A5XUS5.

Delete: A5XUS.

Delete: A5XU9.

Delete: A5XU10.

Delete: A5XU13.

Delete: A5XU14.

Delete: A5XU41.

A6XU9: Change to HP Part No. 1200-0474, CD 9,
SOCKET-IC 14-CONT DIP-SLDR, Mfr Code 28480,
Mfr Part No. 1 1200-1474.

A6XU17: Change to HP Part No. 1200-0662, CD 7, Qty 8,
SOCKET-IC 24-CONT DIP DIP-SLDR, Mfr Code 28480,
Mfr Part No. 1200-0662.

A6XU18: Change to HP Part No. 1200-0662, CD 7,
SOCKET-IC 14-CONT DIP DIP-SLDR, Mfr Code 28480,
Mfr Part No. 1200-0662.

A6XU19: Change to HP Part No. 1200-0662, CD 7,
SOCKET-IC 14-CONT DIP DIP-SLDR, Mfr Code
28480, Mfr Part No. 1200-0662.
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A6XU20: Change to HP Part No. 1200-0662, CD 7,
SOCKET-IC 14-CONT DIP DIP-SLDR, Mfr Code
28480, Mfr Part No. 1200-0662.

A6XU21: Change to HP Part No. 1200-0662, CD 7,
SOCKET-IC 14-CONT DIP DIP-SL.DR, Mfr Code
28480, Mfr Part No. 1200-0662.

A6XU22: Change to HP Part No. 1200-0662, CD 7,
SOCKET-IC 14-CONT DIP DIP-SLDR, Mfr Code
28480, Mfr Part No. 1200-0662.

A6XU23: Change to HP Part No. 1200-0662, CD 7,
SOCKET-IC 14-CONT DIP DIP-SLDR, Mfr Code
28480, Mfr Part No. 1200-0662.

A6XU24: Change to HP Part No. 1200-0662, CD 7,
SOCKET-IC 14-CONT DIP DIP-SLDR, Mfr Code
28480, Mfr Part No. 1200-0662.

A6XU26: Change to HP Part No. 1200-0660, CD 5,
Qty 1, SOCKET-IC 40-CONT DIP-SLDR, Mfr Code
28480, Mfr Part No. 1200-0660.

A6XU32: Change to HP part No. 1200-0473, CD 8,
SOCKET-IC 16-CONT DIP DIP-SLDR, Mfr Code
28480, Mfr Part No. 1200-0473.

A6XU33: Change to HP part No. 1200-0473, CD 8,
SOCKET-IC 16-CONT DIP DIP-SLDR, Mfr Code
28480, Mfr Part No. 1200-0473.

A6XU47: Change to HP part No. 1200-0473, CD 8,
SOCKET-IC 16-CONT DIP DIP-SLDR, Mfr Code
28480, Mfr Part No. 1200-0473.

A9R11: Change Qty to 3.

A10: Change HP Part No. and Mir Part No. to
01610-66535, CD 0, Qty 1.
A10C24: Change to HP Part No. 0180-0059, €D 1,

CAPACITOR-FXD 10UF+75-10% 25VDC Al.,Mfr
Code 56289, Mfr part No. 30D106G025BB2.

A10CR2: Change to HP Part No. 1901-0638, CD 3,
DIODE-FW BRDG 100V 4A, Mfr Code 04713, Mfr
Part No. MDA-970-2.

Delete: A1I0CR14.

A10F3: Change to HP Part No. 2110-0003, CD 0,
Qty 3, FUSE 3A 250V FAST-BLO 1.25X.25 UL, Mfr
Code 75915, Mfr Part No. 312003.

A10F4: Change to HP Part No. 2110-0003, CD 0,
Qty 3, FUSE 3A 250V FAST-BL.O 1.25X.25 UL,
Mfr Code 75915, Mfr Part No. 312003.

Delete: A10H3 through H6.

Delete: A1TOMP4.

A10R18: Change to HP Part No. 0812-0066, CD 1,
RESISTOR .33 5% 2W PW TC=+-800, Mfr Code
75042, Mfr Part No. BWH2-33/100-J.

A10R51: Change to HP Part No. 0757-0401, CD 0,
RESISTOR 100 1% .125W FTC=0+-100, Mfr Code
24546, Mfr Part No. C4-1/8-TO-101-F.

A10R54: Change to HP Part No. 0812-0066, CD 1,
RESISTOR .33 5% 2W PW TC=0+-800, Mfr Code75042,
Mfr Part No. BWHZ2-33/100-J.

Delete: A10R70.

Delete: A10R71.

A11TB1: Change to HP Part No. 0360-0630, CD 6,
Qty 1, BARRIER BLOCK 5-TERM SGL SCREW
FEED-THRU, Mfr Code 28480, Mfr Part No. 0360-0630.

A12C11: Change to HP’ Part No. 0160-2204, CD 0,
CAPACITOR-FXD 10PF-+-5% 300VDC MICA ,Mfr
Code 28480, Mfr Part No. 0160-2204.

Manual Changes

A18: Change HP Part No. and Mfr Part No. to 01610-
60102, CD 5.

A18E1: Change to HP Part No. 3040-0614, CD 4,
Insulator-XSTR Aluminum HD-ANDZ, Mfr Code
28480, Mfr Part No. 0340-0614.

A18H6: Change to HP Part No. 2200-0103, CD2,
SCREW-MACH 4-4 .25-In-Lg Pan-HD-Pozi, Mfr Code
00000, Mfr Part No. Order by Description.

A18H10: Change to HP Part No. 2580-0004, CD6,
Qty 1, NUT-HEX-DBL-CHAM 8.32 THD .125-IN-
THK, Mfr Code, 00000, Mfr Part No. Order by De-
scription.

A18H12: Change to HP Part No. 3050-0036, CD 6,
Qty 2, Insulator-Xstr Nylon, Mfr Code 28480, Mfr
Part No. 3050-0036.

A18Q4: Change to HP Part No. 1884-0266, CD5,
Qty 2, THYRISTOR-SCR 2N6400 TO-220A8 VRRM=50,
Mfr Code 0192B, Mfr Part No. 2N6400.

A18Q5: Change to HP Part No. 1884-0266, CD5,
THYRISTOR-SCR 2N6400 TO-220AB VRRM=50,
Mfr Code 0192B, Mfr Part No. 2N6400.

A18A2: Change HP Part No. and Mfr Part No. to
01610-66538, CD 5.

A18A2C17: Change to HP Part No. 0180-2706, CD 9,
Qty 2, CAPACITOR-FXD 3100UF+75-10% 16VDC
AL, Mfr Code 00853, Mfr Part No.
300JJ312U016B.

Delete: A18A2C22.

Delete: A18A2C23.

Delete A18A2DS1.

Delete: A18A2Q4.

Delete: A18A2Q5.

Delete: A18A2Q6.

Delete: A18A2Q7.

Delete: A18A20Q8.

A18A2R8: Change to HP Part No. 0757-0456, CD 5,
Qty 2, RESISTOR 43.2K 1% .125 WF TC=0+-100,
Mfr Code 24546, Mfr Part No. C4-1/8-TO-4322-F.

A18A2R14: Change to HP Part No. 0757-0465, CD 6,
Qty 3, RESISTOR 100K 1% .1256W F TC=0-+-100,
Mfr Code 24546, Mfr Part No. C4-1/8-TO-1003-F.

A18A2R22: Change Qty to 2.

A18A2R27: Change to HP Part No. 0757-0459, CD 8,
Qty 2, RESISTOR 56.2K 1% .125W F TC=0+-100,
Mfr Code 24546, Mfr Part No. C4-1/8-TO-5622F.

A18A2R42; Change to HP Part No. 0698-0093, CD 0,
RESISTOR 10 5% 1W MO TC=0+-100, Mfr Code
28480, Mfr Part No. 0698-0093.

A18A2R43: Change to HP Part No. 0698-0093, CD 0,
RESISTOR 10 5% 1W MO TC=1+-100, Mfr Code 28480,
Mfr Part No. 0698-0093.

A18A2R44: Change to HP Part No. 0757-0456, CD 5,
Qty 2, RESISTOR 43.2K 1% .125W F TC=0+-100,
Mfr Code 24546, Mfr Part No. C4-1/8-TO-4322-F.

A18A2R46: Change to HP Part No. 5020-2519, CD 9,
RESISTOR SEN 2M-OHM, Mfr Code 28480, Mfr Part
No. 5020-2514.

Delete: A18A2R52.

Delete: A18A2R53.

Delete: A18A2R54.

Delete: A18A2R55.

Delete: A18A2R56.
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Manual Changes

Table 6-2, (Cont’d)
Delete: A18A2R57.
Delete: A18A2R58.
Delete: A18A2VRI.
Figure 8-8, Service Sheet 3, 5-Volt Power Supply A18A2,
Replace A18A2 Component Locations with figure 7-7.

7-4

Model 1610B

Replace Schematic 3 with Figure 7-8.

Figure 8-9, Service Sheet 4, l.ow-voltage Power Supply
Board A10,
Replace A10 Component Locations with figure 7-9.
Replace Schematic 4A with Figure 7-10.



Model 1610B

Table 7-2. Replacement for Table 6-2. Replaceable Parts

Replaceable Parts

Reference HP Part |c . Mfr

Designation Number |D Qty Description Code Mfr Part Number
A6U41 1820-0685 8 IC GATE TTL S NAND TPL 3-INP 01295 SN74S10N

ABU42 1820-0681 4 IC GATE TTL S NAND QUAD 2-INP 01295 SN74S00N

A6U43 1820-1199 1 IC INV TTL LS HEX 1-INP 01295 SN74LS04N

A6U44 1820-0328 6 1 IC GATE TTL NOR QUAD 2-INP 01295 SN7402N

A6U45 1820-1197 9 IC GATE TTL LS NAND QUAD 2-INP 01295 SN74LSOON
A6U46 1820-0269 4 IC GATE TTL NAND QUAD 2-INP 01295 SN7403N

A6U4T7 1810-0307 0 1 NETWORK-CNDCT MODULE DIP; 16 PINS; 0.100 28480 1810-0307

A6XU9 1200-0474 9 SOCKET-IC 14-CONT DIP-SLDR 28480 1200-0474
A6XUL17 1200-0662 7 8 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0662
A6XU18 1200-0662 7 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0662
A6XU19 1200-0662 7 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0662
A6XU20 1200-0662 7 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0662
A6XU21 1200-0662 7 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0662
A6XU22 1200-0662 7 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0662
A6XU23 1200-0662 7 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0662
A6XU24 1200-0662 7 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0662
A6XU26 1200-0660 5 1 28480 1200-0660
A6XU32 1200-0473 8 3 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0473
A6XU33 1200-0473 8 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0473
A6XU47 1200-0473 8 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0473

A9 01610-66541 8 2 DISPLAY/DRIVER ASSEMBLY 28480 01610-66541
A9C1 0160-3622 8 11 CAPACITOR-FXD .1UF +80-20% 100VDC CER 26654 2130Y5V100R104Z
A9C2 0180-0049 9 1 CAPACITOR-FXD 20UF+75-10% 50VDC AL 56289 30D206G050CC2
A9C3 0160-3622 8 CAPACITOR-FXD .1UF +80-20% 100VDC CER 26654 2130Y5V100R104Z
A9C4A 0180-0091 1 2 CAPACITOR-FXD 10UF+50-10% 100VDC AL 56289 30D106F100DC2
A9C5 0180-0058 0 4 CAPACITOR-FXD 50UF+75-10% 25VDC AL 56289 30D506G025CC2
A9C6 0180-0141 2 1 CAPACITOR-FXD 50UF+75-10% 50VDC AL 56289 30D506G050DD2
A9C7 0180-1747 6 1 CAPACITOR-FXD 150UF+-20% 15VDC TA 56289 150D157X0015
A9C8 0160-3448 6 10 CAPACITOR-FXD 1000PF +-10% 1KVDC CER 28480 0160-3448

A9C9 0180-0058 0 CAPACITOR-FXD 50UF+75-10% 25VDC AL 56289 30D506G025CC2
A9C10 0160-4455 7 4 CAPACTTOR-FXD 10UT +-10% 50VDC MET-POLYC 28480 0160-4455
A9C11 0160-7718 6 CAPACTIOR 1D 00nPl +-5% 300VDC MICA 28480 0160-2218
A9C12 0160-01/4 9 CAPA o B s +80-20% 25VDC CER 28480. 0160-0174
A9C13 0160-4609 i | CAPACTTOR 1 XD A/00PF +-5% 1KVDC CER 28480 0160-4609
A9C14 0160-3508 9 20 CAPACTTOR 1 XD TUE +80-20% 50VDC CER 28480 0160-3508
A9C15 0160-3622 8 CAPACITOR-F XD . IUF +80-20% 100VDC CER 26654 2130Y5V100R104Z
A9C16 0160-2218 6 CAPACITOR-FXD 1000PF +-5% 300VDC MICA 28480 0160-2218
A9C17 0160-3622 8 CAPACITOR-FXD .1UF +80-20% 100VDC CER 26654 2130Y5V100R104Z
A9C18 0160-4455 7 CAPACITOR-FXD 10UF +-10% 50VDC MET-POLYC 28480 0160-4455
A9C19 0160-4455 7 CAPACITOR-FXD 10UF +-10% 50VDC MET-POLYC 28480 0160-4455
A9C20 0160-3622 8 CAPACITOR-FXD .1UF +80-20% 100VDC CER 26654 2130Y5V100R104Z
A9C21 0160-2218 6 CAPACITOR-FXD 1000PF +-5% 300VDC MICA 28480 0160-2218
A9C22 0160-3494 2 1 CAPACITOR-FXD .47UF +-5% 200VDC 28480 0160-3494
A9C23 0160-3622 8 CAPACITOR-FXD .1UF +80-20% 100VDC CER 26654 2130Y5V100R104Z
A9C24 0180-0059 1 4 CAPACITOR-FXD 10UF+75-10% 25VDC AL 56289 30D0106G025BB2
A9C25 0140-0159 8 1 CAPACITOR-FXD 3000PF +-2% 300VDC MICA 72136 DM19F302GO300WV1CR
A9C26 0180-0058 0 CAPACITOR-FXD 50UF+75-10% 25VDC AL 56289 30D506G025CC2
A9C27 0160-3448 6 CAPACITOR-FXD 1000PF +-10% 1KVDC CER 28480 0160-3448
A9C28 0160-0174 9 CAPACITOR-FXD .47UF +80-20% 25VDC CER 28480 0160-0174
A9C29 0160-3622 8 CAPACITOR-FXD .1UF +80-20% 100vVDC CER 26654 2130Y5V100R104Z
A9C30 0160-0174 9 CAPACITOR-FXD .47UF +80-20% 25VYDC CER 28480 0160-0174
A9C31 0160-0174 9 CAPACITOR-FXD .47UF +80-20% 25VDC CER 28480 0160-0174
A9C32 0180-2210 0 1 CAPACITOR-FXD 2UF+50-10% 150VDC AL 56289 30D205F150BB2
A9C33 0150-0024 7 6 CAPACITOR-FXD .02UF +80-20% 600VDC CER 28480 0150-0024
A9C34 0150-0024 7 CAPACITOR-FXD .02UF +80-20% 600VDC CER 28480 0150-0024
A9C35 0160-4230 6 3 CAPACITOR-FXD .01UF +80-20% 1KVDC CER 71590 GAP-103

A9C36 0160-4230 6 CAPACITOR-FXD .01UF +80-20% 1KVDC CER 71590 GAP-103

A9C37 0160-4230 6 CAPACITOR-FXD .01UF +80-20% 1KVDC CER 71590 GAP-103

A9C38 0180-0059 1 CAPACITOR-FXD 10UF+75-10% 25VDC AL 56289 30D0106G025BB2
A9C39 0180-0059 1 CAPACITOR-FXD 10UF+75-10% 25VDC AL 56289 30D106G025BB2
A9C40 0160-4455 7 CAPACITOR-FXD 10UF +-10% 50VDC MET-POLYC 28480 0160-4455

A9C41 NOT ASSIGNED

A9C42 0160-3622 8 CAPACITOR-FXD .1UF +80-20% 100VDC CER 26654 2130Y5V100R104Z
A9C43 0160-3622 8 CAPACITOR-FXD .1UF +80-20% 100VDC CER 26654 2130Y5V100R104Z
A9C44 0160-3447 5 2 CAPACITOR-FXD 470PF +-10% 1KVDC CER 28480 0160-3447
A9C45 0180-0106 9 CAPACITOR-FXD 60UF+-20% 6VDC TA 56289 150D606X0006B2
A9C46 0160-3622 8 CAPACITOR-FXD .1UF +80-20% 100VDC CER 26654 2130Y5V100R104Z
A9C47 0160-3622 8 CAPACITOR-FXD .1UF +80-20% 100VDC CER 26654 2130Y5V100R104Z
A9CR1 1901-0050 3 1 DIODE-SWITCHING 80V 200MA 2NS DO0-35 28480 1901-0050

A9CR2 1901-0787 3 2 DIODE-PWR RECT 600V 6A 04713 MR756

A9CR3 1901-0036 5 2 DIODE-HV RECT 1KV 600MA D0-29 28480 1901-0036
A9CR4 1901-0490 5 1 DIODE-HV RECT 3KV 250MA 28480 1901-0490

A9CR5 1901-0036 5 DIODE-HV RECT 1KV 600MA D0-29 28480 1901-0036

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts Model 1610B

Table 7-2. Replacement for Table 6-2. Replaceable Parts (Cont’d)

Reference HP Part |c Mfr

. . t Description
Designation Number |D Qty escrip Code Mfr Part Number
A9CR6 1901-0040 1 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
A9CR7 1901-0040 1 DIODE-SWITCHING 30V 50MA 2NS DO0-35 28480 1901-0040
A9CR8 1901-0787 3 DIODE-PWR RECT 600V 6A 04713 MR756
A9DS1 2140-0013 5 1 LAMP-GLOW 5AB-A 70/57VDC 300UA T-2-BULB 00466 5AB(NE-23)
ASE1 0340-0614 4 18 INSULATOR-XSTR ALUMINUM HD-ANDZ 28480 0340-0614
A9H1 2360-0121 2 6 SCREW-MACH 6-32 .5-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
A9H2 2360-0203 1 5 SCREW-MACH 6-32 .625-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
A9H3 2420-0002 6 1 NUT-HEX-DBL-CHAM 6-~32-THN ,109-IN-THK 28480 2420-0002
A9H4 2190-0909 3 9 WASHER-LK INTL T NO. 6 ,146-IN-ID 28480 2190-0909
A9H5 0380-0342 9 4 STANDOFF-RVT-ON .125-IN-LG 6-32THD 00000 ORDER BY DESCRIPTION
AdL1 9100-3139 5 4 COIL 75 UH 15% .5DX.875LG-NOM 28480 9100-3139
A9L2 9140-0111 1 1 COIL-MLD 3.3UH 10% Q=33 .155DX.375LG-NOM 28480 9140-0111
A9L3 9100-3139 5 COIL 75UH 15% .5DX.875LG-NOM 28480 9100-3139
A9L4 9100-3931 5 2 COIL 700UH .6DX1.437LG-NOM 28480 9100-3931
ASL5 9100-3931 5 COIL 700UH .6DX1.437LG-NOM 28480 9100-3931
A9L6 9100-3139 5 COIL 75UH 15% .5DX.875LG-NOM 28480 9100-3139
A9L7 9100-3139 5 COIL 75UH 15% .5DX.875LG-NOM 28480 9100-3139
A9MP1 1205-0320 4 1 28480 1205-0320
A9MP2 1205-0242 9 1 HEAT SINK SGL T0-3-CS 28480 1205-0242
A9MP3 1205-0258 7 1 THERMAL LINK PLSTC-PWR-PKG 28480 1205-0258
A9MP4 7120-6264 3 2 LABEL, WARNING 28480 7120-6264
A9P2 1251-3198 7 1 CONNECTOR 15-PIN M POST TYPE 28480 1251-3198
A9Q1 1854-0624 6 1 TRANSITOR NPN 2N6308 SI T0-3 PD=125W 04713 2N6308
A9Q2 1854-0778 1 1 TRANSITOR NPN SI T0-3 28480 1854-0778
A9Q3 1853-0334 3 2 TRANSITOR PNP SI DARL PD=70W FT=1MHZ 04713 MJE1090
A9Q4 1854-0215 1 10 TRANSITOR NPN ST PD=350MW FT=300MHZ 04713 2N3904
A9Q5 1854-0215 1 TRANSITOR NPN SI PD=350MW FT=300MHZ 04713 2N3904
A9Q6 1854-0215 1 TRANSITOR NPN SI PD=350MW FT-300MHZ 04713 2N3904
A9Q7 1854-0215 1 TRANSITOR NPN SI PD=350MW FT-300Mi/ 04713 2N3904
A9Q8 1854-0215 1 TRANSITOR NPN SI PD=350MW FT-:300MHZ 04713 2N3904
A9Q9 1853-0036 2 TRANSITOR PNP ST PD=310MW FT=250MIZ 28480 1853-0036
A9Q10 1853-0086 2 1 TRANSITOR PNP SI PD=310MW FT=40MHZ 27014 2N5087
A9Q11 1854-0215 1 TRANSITOR NPN ST PD=350MW FT=300MHZ 04713 2N3904
A9Q12 1854-0691 7 1 TRANSITOR NPN ST T0-92 PD=350MW 04713 MPS Al8
A9Q13 1854-0215 1 TRANSITOR NPN SI PD=350MW FT=300MHZ 04713 2N3904
A9Q14 1854-0320 9 1 TRANSITOR NPN SI PD=83.5W FT=4MHZ 28480 1854-0320
A9Q15 1853-0251 3 1 TRANSITOR PNP SI PD=90W FT=2MHZ 28480 1853-0251
A9R1 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A9R2 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A9R3 0757-0401 0 11 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
A9R4 0757-0416 7 RESISTOR 511 1% .125W F TC=0+-100 24546 C4-1/8-T0-511R-F
A9R5 2100-3351 6 2 RESISTOR-TRMR 500 10% C SIDE-ADJ 1-TRN 28480 2100-3351
A9R6 0757-0408 7 RESISTOR 243 1% .125W F TC=0+-100 24546 C4-1/8-T0-243R-F
A9R7 2100-3351 6 RESISTOR-TRMR 500 10% C SIDE-ADJ 1-TRN 28480 2100-3351
A9R8 0757-0284 7 9 RESISTOR 150 1% .125W F TC=0+-100 24546 C4-1/8-T0-151-F
A9R9 0757-0408 7 RESISTOR 243 1% .125W F TC=0+-100 24546 C4-1/8-T0-243R-F
A9R10 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
A9R11 0757-0446 3 3 RESISTOR 15K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1502-F
A9R12 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A9R13 0683-1015 7 1 RESISTOR 100 5% .25W FC TC=-400/+500 01121 CB1015
A9R14 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
A9R15 0757-0441 8 1 RESISTOR 8.25K 1% .125W F TC=0+-100 24546 C4-1/8-T0-8251-F
A9R16 0757-0289 2 2 RESISTOR 13.3K 1% .125W F TC=0+-100 19701 MF4C1/8-T0-1332-F
A9R17 0812-0022 9 1 RESISTOR .56 10% 3W PW TC=0+-90 91637 CW2B1-3-T2-56/100-K
A9R18 0757-0416 7 RESISTOR 511 1% .125W F TC=0+-100 24546 C4-1/8-T0-511R-F
A9R19 0698-3449 6 2 RESISTOR 28.7K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2872-F
A9R20 0757-0438 3 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5111-F
A9R21 0757-0424 7 3 RESISTOR 1.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1101-F
A9R22 0757-0424 7 RESISTOR 1.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1101-F
A9R23 0757-0424 7 RESISTOR 1.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1101-F
A9R24 0757-0446 3 RESISTOR 15K 1% .125W F TC=0+-100 24546 C4-1/8-T70-1502-F
A9R25 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A9R26 0757-0445 2 1 RESISTOR 13K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1302-F
A9R27 2100-3207 1 “u 2 RESISTOR-TRMR 5K 10% C SIDE-ADJ 1-TRN 28480 2100-3207
A9R28 0757-0444 1 4 RESISTOR 12,1K 1% ,125W F TC=0+-100 24546 C4-1/8-TQ-1212-F
A9R29 0757-0458 7 5 RESISTOR 51.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5112-F
A9R30 0757-0458 7 RESISTOR 51.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5112-F
A9R31 0757-0438 3 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 C4-1/8-70-5111-F
A9R32 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T70-101-F
A9R33 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
A9R34 0757-0458 7 RESISTOR 51.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5112-F
A9R35 0757-0458 7 RESISTOR 51.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5112-F

See introduction to this section for ordering information
7.6 *Indicates factory selected value



Model 1610B Replaceable Parts

Table 7-2. Replacement for Table 6-2. Replaceable Parts (Cont’d)

Reference HP Part |c Mfr

: . t ipti
Designation Number |D Qty Description Code Mfr Part Number
A9R36 0757-0407 6 RESISTOR 200 1% .125W F TC=0+-100 24546 C4-1/8-T0-201-F
A9R37 0811-1674 7 1 RESISTOR 4.7 5% 2W PW TC=0+-400 75042 BWH2-4R7-J
A9R38 0757-0416 7 RESISTOR 511 1% .125W F TC=0+-100 24546 C4-1/8-T0-511R-F
A9R39 0757-0274 5 1 RESISTOR 1.21K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1213-F
A9R40 0757-0430 5 5 RESISTOR 2.21K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2211-F
A9R41 0757-0420 3 2 RESISTOR 750 1% .125W F TC=0+-100 24546 C4-1/8-T0-751-F
A9R42 2100-3352 7 1 RESISTOR-TRMR 1K 10% C SIDE-ADJ 1-TRN 28480 2100-3352
A9R4A3 0698-0098 5 1 RESISTOR 4.51K 1% .125W F TC=0+-100 03888 PME55-1/8-T0-4511-F
A9R44 0757-0273 4 1 RESISTOR 3.01K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3011-F
A9R4A5 0757-0407 6 RESISTOR 200 1% .125W F TC=0+-100 24546 C4-1/8-T0-201-F
A9R46 0757-0958 2 1 RESISTOR 27K 2% .125W F TC=0+-100 24546 C4-1/8-T0-2702-G
A9R47 0698-6426 5 1 RESISTOR 213K 1% .125W F TC=0+-100 28480 0698-6426
A9R48 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A9R49 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A9R50 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
A9R51 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
A9R52 2100-3355 0 1 RESISTOR-TRMR 100K 10% C SIDE-ADJ 1-TRN 28480 2100-3355
A9R53 0757-0474 7 1 RESISTOR 243K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2433-F
A9R54 0698-7832 9 3 RESISTOR 909K 1% .125W F TC=0+-100 28480 0698-7832
A9R55 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A9R56 0757-0444 1 RESISTOR 12.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1212-F
A9R57 0757-0438 3 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5111-F
A9R58 0757-0944 6 2 RESISTOR 6.8K 2% .125W F TC=0+-100 24546 C4-1/8-T0-6801-G
A9R59 0757-0944 6 RESISTOR 6.8K 2% .125W F TC=0+-100 24546 C4-1/8-T0-6801-G
A9R60 0812-0066 1 4 RESISTOR .33 5% 2W PW TC=0+-800 75042 BWH2-33/100-J
A9R61 0812-0066 1 RESISTOR .33 5% 2W PW TC=0+-800 75042 BWH2-33/100-J
A9R62 0757-0198 2 2 RESISTOR 100 1% .5W F TC=0+-100 28480 0757-0198
A9R63 0812-0045 6 1 RESISTOR .15 5% 3W PW TC=0+-90 28480 0812-0045
A9R64 0757-0198 2 RESISTOR 100 1% .5W F TC=0+-100 28480 0757-0198
A9R65 0683-5105 4 3 RESISTOR 51 5% .25W FC TC=-400/+500 01121 CB5105
A9R66 0683-5105% A RESISTOR 51 5% .25W FC TC=-400/+500 01121 CB5105
A9R67 0683-5105 4 RESISTOR 51 5% .25W FC TC=-400/+500 01121 CB5105
A9R68 0757-0416 / RESISTOR 511 1% .125W F TC=0+-100 24546 C4-1/8-T0-511R-F
A9R69 0683-1045 3 RESISTOR 100K 5% .25W FC TC=-400/+800 01121 CB1045
ASQR70 0683-1015 3 RESISTOR 100K 5% .25W FC TC=-400/+800 01121 CB1045
A9R71 2100-3358 3 2 RESISTOR-TRMR 1M 20% C SIDE-ADJ 1-TRN 28480 2100-3358
A9R72 2100-3358 3 RESISTOR-TRMR 1M 20% C SIDE-ADJ 1-TRN 28480 2100-3358
A9R73 - 0683-1045 3 RESISTOR 100K 5% .25W FC TC=-400/+800 01121 CB1045
A9R74 0684-1021 7 RESISTOR 1K 10% .25W FC TC=-400/+600 01121 CB1021
A9R75 0684-1021 7 RESISTOR 1K 10% .25W FC TC=-400/+600 01121 CB1021
A9R76 0684-1021 7 RESISTOR 1K 10% .25W FC TC=-400/+600 01121 CB1021
ASR77 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
A9R78 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
A9R79 0760-0014 8 1 RESISTOR 1K 2% 1W MO TC=0+-200 28480 0760-0014
A9RBO 2100-3207 1 RESISTOR-TRMR 5K 10% C SIDE-ADJ 1-TRN 28480 2100-3207
N9R81 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A9R82 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A9R83 0698-0093 0 3 RESISTOR 10 5% 1W MO TC=0+-200 28480 0698-0093
A9R84 0698-3200 7 1 RESISTOR 8K 1% .125W F TC=0+-100 24546 C4-1/8-T0-8001-F
A9T1 5061-1228 1 1 TRANSFORMER, DRIVE 28480 5061-1228
A9TP1 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
A9TP2 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
A9TP3 1251-2229 3 CONNECTOR-SGL CONT SKT .033-IN-BSC-SZ 28480 1251-2229
A9TP4 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
A9TP5 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
A9TP6 1251-4045 5 SOCKET-GROUND 28480 1251-4045
A9UL 1820-0196 6 1 IC 723 V RGLTR T0-100 04713 MC1723CG
A9U2 1820-0261 6 1 IC MV TTL MONOSTBL 01295 SN74121N
A9U3 1820-1796 4 1 IC DRVR TTL DUAL 2-INP 27014 DS3611N
A9U4 1820-1416 5 IC SCHMITT-TRIG TTL LS INV HEX 1-INP 01295 SN74LS14N
A9U5 1820-0668 7 1 I1C BFR TTL NON-INV HEX 1-INP 01295 SN7407N
A9U6 1826-0254 9 2 OP AMP GP 8-DIP-P 04713 MC1741SCP1
A9U7 1826-0254 9 OP AMP GP 8-DIP-P 04713 MC1741SCP1
A9VR1 1902-0593 1 1 DIODE-ZNR 43.2V 10% DO-15 PD=1W TC= +,08% 28480 1902-0593
A9VR2 1902-0668 1 6 DIODE-ZNR 200V 5% DO-15 PD-1W TC=+.088% 28480 1902-0668
NIVR3 1902-0668 1 DIODE-ZNR 200V 5% DO-15 PD -1W TC++.088% 28480 1902-0668
NOVRA 1902-0668 1 DIODE-ZNR 200V 5% DO-15 PD 1W TC-+,088% 28480 1902-0668
NIVRS 1902-0041 4 4 DIODE-ZNR 5.11V 5% DO-7 b -.4W 1€ -.009% 28480 1902-0041
A9VR6 1902-0041 4 DIODE-ZNR 5.11V 5% DO-7 PD AW TC -.009% 28480 1902-0041
A9VR7 1902-0668 1 DIODE-ZNR 200V 5% D0O-15H PD-IW 10 +.088% 28480 1902-0668
A9VR8 1902-0668 1 DIODE-ZNR 200V 5% DO-15 PD=1W TC=1.088% 28480 1902-0668
A9VR9 1902-0668 1 DIODE-ZNR 200V 5% DO-15 PD=1W TC=+.088% 28480 1902-0668
A9VR10 1902-0026 5 1 DIODE-ZNR 36.5V 10% DO-7 PD=.4W 28480 1902-0026

See introduction to this section for ordering information
*Indicates factory selected value
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Manual Changes Model 1610B
ADJUSTMENTS

5-15. AT ADJUSTMENT.

REFERENCE:
Figure 5-4 and Service Sheet 6C.

DESCRIPTION:
This adjustment sets clock probe timing for the 1610B self test.

PROCEDURE:
a. Disconnect A16W1 from A6P2 (probe driver connector).

b. Connect channel A of oscilloscope to A6P2, pin 3 and channel B to A6P2, pin 1. Set oscilloscope to 0.1 V, dc
coupling, dc triggering on channel A, and 10 ns/div.

c. Reconnect A16W1 to A6P2 and press SELF-TEST button on 1610B rear panel.

d. Press FIELD SELECT key one time to enable keyboard test.

TeiQ OvP2 / . 01610-66522
, oo N[ .
TP GND o o e Y swere @S NoTnerRa o
3 § — ™0 O B5E558EEEEEEEEEEEE
] 1 jo1 : 0o
78 2 v o / L A
4
P 9 u3 us P13 TRIZ
g g = GND 1
114
L =] a
us us u?
u18
uto 1 | g L F
| L1001 viz 2 fum -2 vz PRYGENT ure
© o022 @tx‘: o vl (0%
x TTTC oax | Q0
i N (RN NWKY
L ®
T o 103 -C33- -C34- -C35- -C15- -
L g g 0
YR L ) I ]

Figure 5-6. AT Adjustment Location

f. Adjust A6C47 for =5 ns interval between rising edge of channel A waveform (A6P2, pin 3) and falling edge of
channel B waveform (A6P2, pin 1); see figure 5-5.

NOTE

The repetition rate of the signal at A6P2, pin 3is very low. A storage oscilloscope or a viewing hood on
a standard oscilloscope may be required to observe the signal edge.

CHANNEL A
ABP2, PIN 3 OR

CHANNEL B
A6P2, PIN 1

—— > 5 s <«—— >5ns

— - - - -
—— o -] - - - -
- o w-an -—

Figure 5-7. AT Adjust Waveform

Figure 7-1. Replacement for Paragraph 5-15
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Manual Changes

Model 1610B
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A9 Component Locations (01610-66541)

REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID
DESIG LocC DESIG LocC DESIG LOC DESIG LocC DESIG Loc DESIG LocC DESIG LocC DESIG LocC
Cc1 B-5 C26 C-5 CR5 D-5| Q3 F-2 R12 B-3 | R37 F-3 R62 C-2 TP1 c-4
c2 B-5 Cc27 C-3 CR6 B-3| Q3 F-2 R13 B-3 | R38 B8-2 R63 C-2 TP2 D-5
C3 B-4 c28 C-2 CR7 A-2 | Q4 A-5 R14 F-2 R39 B8-2 R64 D-2 TP3 C-5
c4 B-4 { C29 c-3 CR8 G-4| Q5 B-5 R15 F-2 | R4O B8-3 R65 C-5 TP4 B-2°
C5 C-5 Cc30 C-3 DSt C-5| Q6 B-5 R16 F-3 | R4 B-3 R66 Cc-4 TP5 C-3
C6 G-2 C31 D-2 E-1 G-3| Q7 B-5 R17 G-2 R42 A-6 R67 D-5 U1 F-2
(o9 G-3 C32 c-4 H1 E-5| Q8 A-4 R18 F-3 R43 B-3 R68 Cc-4 u2 C-4
c8 F-2 C33 C-5 H2 G-3 | Q9 B-4 R19 F-3 | R44 B8-3 R69 C-5 U3 D-3
c9 G-2 C34 D-5 H3 G-3| Q10 B-2 R20 F-2 R45 B-2 R70 C-6 U4 B-3
C10 G-2 C35 D-5 H4 G-3| Q11 A-2 R21 F-3 R46 B-2 R71 C-6 us B-3
c1 D-4 C36 D-5 H5 E-5] Q12 B-2 R22 F-3 R47 D-2 R72 C-6 ué C-2
c12 D-4 Cc37 D-5 J1 D-4 ;, Q13 c-4 R23 F-3 R48 D-2 R73 D-5 u7 F-4
Cc13 G-4 | C38 D-2 L1 B-5 | Q14 G-3 R24 D-4 | R49 D-2 R74 C-5 VR1 D-3
c14 F-4 | C39 D-2 L2 B-4 | Q15 G-3 R25 C-3 | R50 B8-5 R75 C-5 VR2 G-3
C15 F-3 C40 E-4 L3 F-1 R1 B-5 R26 F-4 | R51 C-2 R76 C-5 VR3 G-4
C16 F-4 | C42 C-2 L4 F-5 | R2 B-6 R27 F-6 | R52 C-6 R77 C-2 VR4 G-4
c17 F-3 | C43 D-2 LS E-5 | R3 B-6 R28 F-4 | R53 C-3 | R78 D-2 VR5 L-3
Cc18 F-3 C44 D-3 L6 C-1 R4 B-6 R29 F-4 R54 C-3 R79 A-4 VR6 D-3
c19 E-3 | C45 C-3 L7 G-6 | RS B-6 R30 F-4 | R55 C-2 | R8O F-6 VR7 E-3
Cc20 B-3 | C46 B-3 MP1 E-5 | R6 B-6 R31 F-3 | R56 D-2 | R81 Cc-4 VR8 E-3
c21 B-3 c47 F-2 MP2 G-5 | R7 B-6 R32 F-4 R57 D-1 R82 C-3 VRS E-3
C22 B-2 CR1 B-3 MP3 G-3 | R8 B-5 R33 F-3 R58 C-2 R83 D-3 VR10 c-4
Cc23 A-2 | CR2 D-3 MP4 E-6 | R9 B8-5 R34 F-3 | R59 D-1 R84 C-3 VR11 E-4
C24 B-1 CR3 C-5 Q1 E-5 | R10 B-5 R35 F-3 | R60 c2|lm D-4 VR12 E-4
C25 D-3 CR4 C-5 Q2 F-5 | R11 B-4 R36 F-3 R61 D-2
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Figure 7-3. Replacement for A9 Component Locations




Model 1610B

Manual Changes

P/O A9 DISPLAY DRIVER ASSY (01610-66541)
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Figure 7-1. Replacement for Figure 8-13 (Sheet 2 of 6)
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Model 1610B

Manual Changes

P/O A9 DISPLAY DRIVER ASSY (01610-66541)
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Replacement for Figure 8-13 (Sheet 6 of 6)
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Manual Changes

DETAIL
B

A18A2
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wi1

Figure 7-6.
Replacement for Figure 6-1 (Sheet 2 of 2)
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SERVICE SHEET 3
PRINCIPLES OF OPERATION

Switching Power Supply Description. The switching
supply provides +5 V and -5.2 V to the rest of the instru-
ment. The +5 V supply is a true pulse-width modulated
switching supply that operates from 25 to 30 kHz while
the -5.2 V supply is actually a linear regulator whose
unregulated dc input comes from the secondary winding
of the +5 V switching transformer. Both supplies have
fold-back current limiting and over-voltage crowbar pro-
tection circuitry. The +12 volts INT and -12 volts INT
are developed for use throughout the switching supply
so it can be independent from other supplies in the
1610B. The two internal supplies are developed through
T3 whose secondary is full-wave rectified and applied to
two, three-terminal regulators, Ul and U2. The outputs
of these regulators provide the +12 volt internal and -12
volt internal supplies. A18RV1 and A18RV2 are voltage
variable resistors which suppress high-voltage tran-
sients and static over-voltage conditions from the acline
input.

The +5 volt pulse-width modulated switching supply
operates as follows: the ac line voltage is rectified to
provide a +160 V which is alternately switched across
the primary of switching transformer A18T2 by A18Q2
and A18Q3. The secondary of the transformer is recti-
fied by CR2 and CR3 and filtered by A18A2L2, and
A18A2C17; thisisthe actual +5 V output. Itis fed back to
sensed by the pulse width modulation control circuitry.
The pulse width (duty cycle) of the switching transistors
is then increased if the voltage is too low or decreased if
the voltage is too high.

The ac line voltage is applied to bridge rectifier CR5.
This rectifier along with a A18A1C1 and C2 are either
connected as a voltage doubler for 110 V operation or as
a fullwave bridge rectifier for 220 V operation. Thermal
resistor A18A1RT1 is used to reduce high surge currents
when power is first applied and A18Cl1 and C2 are
charging.

Pulse-width modulation control circuitry is contained in
A18A2U1 which contains such functional components
as an oscillator, reference amplifier voltage-sense ampli-
fier, current-limit amplifier, and a dead-time control
comparator. The oscillator runs at a fixed frequency (set
by R23 and C14), so the oscillator will run between 25
and 30 kHz. The oscillator produces a sawtooth wave-
form on U1 pin 5 that is used in pulse-width modulation
generation.

The reference voltage output (approx 5 Vde) is used by
the +5 volt supply, the remote shutdown, and the crow-
bar circuitry. The voltage sense amplifier senses the
difference between the reference voltage and the present
value of the +5 V supply. This voltage is amplified and
applied to the comparator where it is compared with the

sawtooth waveform from the oscillator. Depending on
the value of the output of the voltage sense amplifier, the
output of the comparator will be a fixed pulse width
signal. This signal is applied to an AND gate along with
the output of the dead-time control comparator. The
dead-time control comparator provides a certain amount
of time when neither of the switching transistors are on,
i.e., dead time. This dead time is determined by compar-
ing a fixed voltage developed through a current source
which is fed into R16 and the voltage sawtooth wave-
form coming from the oscillator. If the remote shutdown
is activated, Q2 will turn on and provide a high positive
voltage on the input of the dead-time controller. This
yields 100% dead time, and the supply will be shut down.

The current sense amplifier senses the voltage drop
across current sensing resistor R45. If the voltage drop
across R45 becomes too large, the currentlimit amplifier
output voltage will override the output of the voltage
sense amplifier and the pulse width of the signal from
the comparator will be decreased proportionally. The
output of the AND gate in Ul clocks a T flip-flop and is
also applied to two AND gates which drive output buffer
transistors. The T flip-flop alternately selects one of the
outputs to be active. These signals are applied to two
driver transistor stages contained in U2 which drive the
primaries of two isolation transformers. The outputs of
these transformers drive the bases of two transistors
which alternately switch the plus and minus 160 voltsdc
across the primary of A18T2. The +5 volt crowbar circuit
continuously monitors the +5 volt output. If this output
goes above approximately +6.3 volts, the crowbar circuit
will trip and SCR A18Q4 will turn on, thus shorting the
output of the supply to ground. When an overvoltage
occurs, the input on pin 2 of U5 will be above the 2.6 volt
level. This will turn the transistor off and allow the
current source to start charging C10. When C10 charges
above the 2.6 volt level, the SCR will be turned on; it will
also be turned on if the input on pin 5 is ever at a TTL
high, which occurs if the -5.2 volt crowbar is ever
activated.

The output of the switching transformer secondary is
rectified by CR1 and CR4 to provide the dc input to the
-5.2 V regulator. This rectified output is filtered by L3
and C18 which produce approximately -10 V dc. The
-5.2 V regulator is contained in U3. The reference volt-
ageis developed through an internal current source (set
by resistor R31) and is applied through R29 and R49.
R49 is adjusted to give a correct voltage drop to yield an
output voltage of -5.2 volts.

Current limit amplifier U4 amplifies the voltage drop
across current sensing resistor R46. If the voltage drop
becomes too large, the output of U4 will go positive and
CR1 will turn on, thus folding back the power supply.
The -5.2 volt crowbar circuit works essentially the same
as the +5 volt crowbar circuit.

Switching Power Supply Troubleshooting. The +5 volt
pulse width modulated section of the switching power
supply must be operational before the -5.2 volts power
supply will operate. Therefore, the +5 volts pulse width
modulated switching supply must be checked and
repaired first. The pulse width modulation control cir-
cuitry may be tested without applying any ac voltage.
Instead, a +15 volt supply should be applied between
Test Point 3 (ground) and Test Point 1. This should
allow the +12 volt internal supply and the control circui-
try to operate. With this voltage applied, waveforms A
through G can be checked. When these waveforms are
correct, the ac line should be connected to the supply
through a Variac. With the +15 volt supply still applied
between A18A1TP3 and TP1, the line voltage should be
gradually increased while monitoring the line current.
If excessively high current does occur, waveform H
should be monitored. If this waveform is excessively
large, a short on the secondary of A18T2 should be
expected. If this waveform is not excessively large, the
input line rectification circuitry should be checked.
When the +5 volt portion of the switching supply is fully
operational, the -5.2 volt supply may then be checked.

Certain power supply functions may be disabled to help
in problem isolation. When disabling these various cir-
cuits, the power supply outputs should be disconnected
from the 1610B to prevent damage to certain compo-
nents. Both power supplies may be brought up without
an external load. Various circuit functions may be dis-
abled as follows: the +5 volt crowbar and -5.2 volt crow-
bar circuits may be disabled by disconnecting the cable
that goes to A18Q4 and Q5 respectively; the remote shut-
down feature may be disabled by lifting one end of
A18A2R19, the +5 volt current limit may be disabled by
lifting one end of both A18A2R5 and A18A2R3. The -5
volt current limiting may be disabled by lifting one end
of both A18A2R27 and R28.
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Manual Changes

AC . 3
LINE

T

RESET

Model 1610B

oo —£%y

A10
5V |
SWITCHING SUPPLY >
—5.2V \
ﬂ REMOTE L k4
A18 SHUTDOWN — A\S
CONNECTOR
ON A11 BOARD
SEE NOTE 1
BRIDGE REF VOLTAGE
3 126V
+12.6 REG 7
A10
2A +20V UNREG.
4
BRIDGE REF VOLTAGE ~
12V
3A ~12V REG —>
LPSF
AlD INDICATOR
4
INTERLOCK
ey CIRCUIT LPSF
A10
LINE SYNC |
7z
'f HV ADJ
BRIDGE L
1A +30 TO+40V
+30 TO-+40V REG S

A10

NOTE 1 THIS CONNECTOR MAY BE MOVED TO DISABLE THE REMOTE SHUTDOWN
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CAUTION

ASSEMBLY A5 MUST BE REMOVED BEFORE MOVING THIS CONNECTOR

TO PREVENT POSSIBLE DAMAGE TO MEMORY CIRCUIT .

Block Diagram, 1610B Power Supply

Figure 7-7. Replacement for Figure 8-8 (Sheet 1 of 2)



Model 1610B

TEST CONDITIONS FOR
WAVEFORMS

-@ THROUGH @

1. NO AC POWER AP-
PLIED.

2. A +15V TO 30V
SUPPLY AT APPROX
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Manual Changes
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Table 8-1. 1610B Schematic Functional Breakdown

Overall Schematic Assembly Display Section Schematic Assembly

Tap Changer 2 Al4 Display Clocks 7A A5

+5V, -5.2 V Power Supply 3 Al8 Display Counters 7B A5

-12V, +12.6 V and +20 unreg. Microprocessor/Display RAM 7C A5
Power Supply 1A A10 Alphanumeric and Graph

+30 - -40 V Power Supply, Line Video Logic 7D Ab
Sync Generator, Reset (I.POP) Video Drive (Z-axis) 8A A9
Generator 4B Al10 Horizontal Sweep 8B A9

Mother Board 1 All Vertical Sweep and High

System Clock 7A AD0 Voltage 8C A9

Data Acquisition Section

Threshold Circuits 9A Al
. Clock Control 9B Al
Control and I/0 Section Internal Clock (Strobe)
Generators 11A A3
Counter/Latches 9C Al
Microprocessor Clocks 6A AG Trigger Memories 10A A2
Microprocessor and Program Sequential Trigger 10B A2
ROMs 6B A6 Trace Only States Circuit 10C A2
Microprocessor/Display RAM 70 AD Memory Address Counters and
Keyboard Control, Reae Panel Control, Trace Point Latch and
Probe Driver Control, State/ Post Trace Point Counters 11C A3
Time Counter Reset, Beeper, High Speed Data Memories and
Printer Interface, State/Time Counters 11B A3
Delta Timer (Interrupt) 60 AG Microprocessor Interface (Flags,
Keyboard I Al Data, Trace Point Latch,
Rear Panel Probe Driver 12 Al6 Present Address Latch) 11D A3
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Service

SECTION Vil

SERVICE

8-1. INTRODUCTION.

8-2. This section contains information for troubleshoot-
ing and repairing the Model 1610B Logic State Analyzer.

8-3. Block diagrams, schematics, component location
figures, and other service data are provided on fold-out
Service Sheets in this section to help youin servicing the
1610B.

8-4. PRINCIPLES OF OPERATION.

8-5. Basic principles of operation are provided with
block diagrams at the beginning of this section. Figure
8-1 is a simplified diagram of the complete instrument.
Detailed block diagrams of the four main sections of the
instrument are presented in figures 8-2 thru 8-5; these
diagrams are also shown (on a smaller scale) adjacentto
schematics on the Service Sheets. Shaded areas indicate
which portion of the diagram is contained on therelated
schematic.

8-6. LOGIC CONVENTION. The positive logic conven-
tion is used for logic variables and circuits within the
1610B. Positive logic convention defines a logic 1 as the
more positive voltage (high) and a logic 0 as the more
negative voltage (low). Integrated circuits in the 1610B
are transistor-transistor-logic (TTL).

8-7. MNEMONICS. Signals in the 1610B have been
assigned mnemonics that describe the active state and
function of the signal line. A prefix letter (H, L, P, or N)
indicates the active state of the signal, and the remain-
ing letters indicate its function. An H prefix indicates
that the function is active in the high state; an L prefix
indicates that the function is active in the low state.
Mnemonics with no L. or H prefix should be assumed H
unless a bar is over it indicating an L. For edge-
controlled devices, the prefix “P”’ indicates that the func-
tion is active on the positive-going transition; prefix “N”
means the function is active on the negative-going
transistion. Mnemonic functional definitions are listed
alphabetically in table 8-2.

8-8. TROUBLESHOOTING.

Read the Safety Summary at the front of this
manual before troubleshooting the instru-
ment.

8-9. The most important prerequisites for successful
troubleshooting are: (1) an understanding of instrument
functional operation and (2) the correct use of front-
panel controls. Suspected malfunctions may be caused
by improper control settings. Before troubleshooting,
refer to the 1610A /B Operators Guide for an explanation
of controls, connections, and general operating informa-
tion, and to the Service Sheets in this section.

8-10. Iftroubleis suspected, visually inspectthe instru-
ment. Look for loose or burned components that might
suggest a source of trouble. Verify that all circuit board
connections are making good contact and are not short-
ing to an adjacent circuit. Attempt to complete the Per-
formance Tests in Section IV. If no obvious trouble is
found, check the instrument power-supply voltages and
external line voltage before any extensive troubleshoot-
ing.

8-11. Troubleshooting should be done by sections; i.e.,
A5, A6, and A9 comprise the display section and can be
serviced with the acquisition circuitry (Al, A2, and A3)
removed.

8-12. OPERATION VERIFICATION. The 1610B self-test
feature provides some diagnostic capability as well as
operational verification. Refer to Section IV.

8-13. 1610B BASIC BLOCK DIAGRAM DES-
CRIPTION. (See figure 8-1.)

8-14. The 1610B consists of four main functional blocks:
Power Supply, Control and 1/0, Display, and Data
Acquisition.

8-15. POWER SUPPLY. The power supply accepts ac
line voltage and provides other circuits with the follow-
ing dc voltages: +5V,-5.2V +12.6V,-12V +30to+40 V
regulated, and +20V unregulated; it also provides the
LPOP and Line Sync signals. LPOP is generated when-
ever there is a power failure on the +5 V supply or when
power is first turned on. This signal goes to the control
and I/0 section where it initializes the 6800 P (micro-
processor) and I/0 circuitry. Line Sync is a line-
frequency squarewave that is generated to synchronize
display frequency with line frequency. This prevents
beating one frequency with the other which would cause
the display to jitter.
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Table 8-2. 1610B Mnemonics
Mnemonic Description
A0-A11 Multiplexed address lines for uP (microprocessor) and display RAM. Can contain either

ADDRESS STROBE

BD28-31

BRK-C

BRK-E

Co0-C7

CLACQ

CLINT

CLK1, CLK2

CLKJ
CLKK
CLKL
CLKM

COUNT STROBE

CP1-CP3

CS STROBE

D0-D31

DAO-DA10

DMC

DSA CLK

DSP

display address information or uP address information.

Complementary strobe signals that are used to select between the memory address counter
outputs and the uP address bus for addressing the high speed memory.

Binary Data 28-31. ECL signals from the master data latch. These signals are used either
as binary data when the 1610B is gathering data or as address input to the clock slope and
qualification memory when the uP is loading memory.

Break Count. High on terminal occurrence of selected sequence or trace point term.
Break Event. High when selected sequence or trace point term occurs.

Column Selects 0-7. Each column select is a set of decoded uP write addresses.

Clear Acquisition. l.oads state time counters so they are in a known state for signature
analysis. Used only during trace test.

Clear Interrupt. A decoded uP write address used in conjunction with LAO to either clear
the interrupt flip-flop in the delta timer or to clear the new key flag on the keyboard.

Clocks 1 and 2. Clock signals which occur whenever the qualified edge of the master clock
occurs. These clock signals are used to drive the strobe generator circuits.

Clock J. Clock signal coming from the Clock J input of the clock probe.
Clock K. Clock K signal from the clock probe.

Clock L. Clock L. signal from the clock probe.

Master Clock. Master clock signal to master clock slope detector.

Strobe signal used to clock trace point address latch and state time counters when in state
mode.

Clock pulses 1-3. Synchronize clock pulses that clock state time counter circuitry.

Chip select strobe. Strobe signal used to drive chip enables on high-speed memory during
data acquisition write cycle.

Data bits 0 to 31. 32 channels of data coming from the data probes.

Display addresses () through 10. Address information coming from display circuitry used
to address display data from display RAM.
Alternately selected with microprocessor address bus for addressing the dynamic RAM.

Delayed Master Clock. Master clock signal that is used to latch data into the master data
latch.

Digital Signature Analysis Clock. Clock signal that is used when troubleshooting with
digital signal analyser.

Display portion. Timing signal which is used to alternately select between uP addressing
and display addressing of the dynamic RAM. When high, this signal selects the display
addresses to be presented to the dynamic RAM.
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Service

Table 8-2. 1610B Mnemonics (Cont’d)

Mnemonic Description

DTC Dot Clock. Clock signal at video dot frequency (10 MHz) that clocks the alphanumeric shift
register and the Y-position counters.

EHRSR ECL High Run State Recognition. ECL version of HRSR.

ELMR ECL Low Master Reset. ECL version of LMR.

EOC End of Character Column. Signal goes true after all 7 columns of a particular character
column have been scanned.

EOS End of Scan. Signal goes through at the completion of a vertical scan.

GND SENSE Ground Sense. Signal used to sense the reference potential for the +5 volt power supply.

GRF Graph. Signal is true when beam isin graph portion of display. Enables graph comparator
and X-position counters when true.

H10MHZ High 10 Megahertz. This signal controls whether rear-panel probe driver is in 10-MHz
count mode or in uP load mode. When true, the probe driver is in 10-MHz count mode.

HGRFE High Graph Enable. When true, graph comparators are enabled. This signal goes true
when the uP has stored a high in bit DO of the graph enable location in the dynamic RAM.

HADL High Address Load. Signal is true when the uP is addressing trigger memories and
sequencing circuitry during load cycle before run.

HALT Halt. Signal goes true when uP halts the data acquisition circuitry.

HCAD High Count Address. Signal increments input latches during data acquisition circuitry
setup.

HCQ1, HCQ2 High Count Qualified 1 and 2. When both these signals are in the true state, it indicates
that the count state term is present.

HCSTP High Clock Stopper Out. This signal is true when the 1610B is not searching for a trace
point, and it may be used to stop the clock of the system under test during this time. The
signal is applied to the Measurement Enable Output (-).

HDO-HD7 High Data 0-7. True version of the uP bidirectional data bus.

HDBE High Data Bus Enable. TTL timing signal to the uP equal to complement of ¢ 1.

HDWS High Disable Write Strobe. True after trace point plus required number of words have been
stored in the high-speed data acquisition memory. When true, the write strobes are
disabled and the storage of data in the high-speed memory is halted.

HKDO0-HKD5 High Key Data 0 through 5. These 6 lines hold the code of the key that the keyboard is
currently scanning.

HKYDN High Key Down. This signalis true whenever a key on the keyboard is pressed. It isread by
the uP to see if any key on the keyboard is currently pressed.

HNJQ High Negative Slope J Clock Qualified. Signal is true when qualifiers for the negative
slope of the J clock are in the specified state.

HNKQ High Negative Slope K Clock Qualified. Signal is true when qualifiers for the negative

slope of the K clock are in the specified state.
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Model 1610B

Table 8-2. 1610B Mnemonics (Cont’d)

Mnemonic Description

HNLQ High Negative Slope L Clock Qualified. Signal is true when qualifiers for the negative
slope of the L clock are in the specified state.

HPJQ High Positive Slope J Clock Qualified. Signal is true when qualifiers for the positive slope
of the J clock are in the specified state.

HPKQ High Positive Slope K Clock Qualified. Signal is true when qualifiers for the positive slope
of the K clock are in the specified state.

HPLQ High Positive Slope L. Clock Qualified. Signal is true when qualifiers for the positive slope
of the L clock are in the specified state.

HPOP High Power On Preset. Signal is true when +5 volt supply drops below a certain preset
level.

It is used to initialize the P and 1/0 circuitry whenever there is a +5 volt failure or when
power is first turned on.

HREN High Restart Enable. This signal is controlled by the uP and is set to the true state when
the restart term on the trace menu is turned on.

HREQ High Read Request. Signal is true when the uP is reading from one of the high-speed data
acquisition circuitry addresses.

HRSR High Run State Recognition. Signal is true during a data acquisistion run. When true, it
enables data acquisition circuitry to gather data. When false, it allows the uP to set up data
acquisistion circuitry.

HRST High Restart. Signal is true for approx 40 ns when a sequence is restarted.

HRUN High Run. Signal is true during data acquisition run.

HSE High Strobe Enable. Synchronized enable pulse for measurement, trigger and index
strobes.

HSN Horizontal Sync. Occurs at the end of the final scan of display. Synchronizes horizontal
sweep generator.

HTP High Trace Point. Signal is true whenever sequence plus trace point term is found.

HTPF High Trace Point Found. Latched version of HTP. When true, this signal indicates that the
trace point for the current run has been found.

HTRIG High Trigger. Signal is true for approx 50 ns whenever sequence plus trace point has been
found.

LAO-LA15 Low Address 0-15. Inverted version of uP address bus.

LBUP Low Brighten Up. Z-axis signal used in graph mode to intensify certain dots on the graph
display.

LCAD Low Card Address. When true, this signal indicates that the uP is accessing dynamic
RAM on Display Control Board A5.

LCSTP Low Clock Stopper. Complement of HCSTP. This signal is applied to the Measurement
Enable Output (+).
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Table 8-2. 1610B Mnemonics (Cont’d)

Mnemonic Description

LCT Low Count Time. Signal controls state time clock selector and selects either the 10-MHz
standard or the index strobe to clock the state time counters. When low, the 10-MHz
standard is selected.

LDO-LD7 Low Data 0-7. Inverted version of microprocessor bidirectional data bus.

LDMS Low Disable Measurement Strobe. Complement of HDWS. When true, it disables
measurement strobe signal.

LFLG Low Flag. When true, it indicates that the 9876 A printer has acceptted data and is busy
processing data.

LHALT Low Halt. Control signal for the uP. When true, this signal halts data acquisition run.

LINE SYNC Line Sync. Line frequency TTL square wave used to synchronize display circuitry with
line frequency.

LIRQ1 Low Interrupt Request 1. Interrupt signal to the microprocessor’s maskable interrupt
input. This signal can be driven by either the delta timer or the HP-IB circuitry.

LIRQ2 Low Interrupt Request 2. Interrupt signal to nonmaskable interrupt input to the uP. This
input is driven true when the START button on the rear panel is pressed.

LMR Low Master Reset. This signal is driven true by the uP before initiating a run. When true, it
initializes the data acquisition circuitry.

LNWKY Low New Key. Signal from keyboard indicating that a new key has been pressed since the
last time the uP read the keyboard status.

LPCTL Low Printer Control. Control signal from uP to printer. When true, it indicates that the
data on the printer data lines is valid.

LPDO-LPD6 Low Printer Data 0-6. Signal lines carrying printer data from 1610B to printer.

LPOP1 Low Power On Preset 1. Complement of HPOP.

LPOP2 Low Power Preset 2. Buffered version of LPOP1.

LPSF Low Power Supply Fail. Shut down signal to switching supply. Signal will be true if -12
volt supply does not come up within a fixed period of time after the +5 volt supply comes up.

LPSYN Low Processor Sync. When true, this signal indicates that both the uP data bus and and
the uP address bus contain valid information.

LRDKB Low Read Keyboard. When true, itindicates that the uP hasread the keyboard. This signal
resets the new key flag.

LRSR Low Run State Recognition. Complement of HRSR.

LRSRT Low Restart. When true, it indicates that the restart term is present.

LRUN Low Run. Complement of HRUN.

LSEQ Low Sequence Complete. When true, it indicates that all sequence terms have been found

and the data acquisition circuitry is looking for the trace point term.
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Table 8-2. 1610B Mnemonics (Cont’d)
Mnemonic Description

LTPF Low Trace Point Found. Complement of HTPF.

LWAR Low Wrap Around. When true, it indicates that data has been stored in every location of
the high-speed memory since the run began.

LWRT Low Write. Buffered version of the uP read/write line.

MAO-MAS Multiplex Address 0-5. Multiplexed address bits for high-speed memory. They may
contain information from the uP or address information from the memory address
counters.

MCS0-7 Mutiplexed Chip Select 0-7. Chip select signals for high-speed memories. They can be
driven true by either the uP address decoding or by the chip select strobe.

MDO-7 Multiplexed data 0-7. Multiplexed high-speed memory outputs.

MD81 Multiplexed data 81. Output 8 of A3U1. This bit contains the stored data of the HCQ1 line.

MD82 Multiplexed data 82. Output data bit 8 of A3UZ2. This bit contains stored data of the HCQ2
line.

MDC Master Display Clock. 20-MHz signal used to drive display circuitry and timing for the uP.

MTC Master Terminal Count. Terminal count output of Master Decade Counter.

PBC Positive Beeper Control. This signal goes low when the microprocessor writes to address
1008 or 1009 hex; positive edge clocks the beeper control latch.

PCAQ Positive Clear Acquisition. This signal goes true whenever the uP writes to address 100C
or 100D hex; positive edge clocks the clear acquisition latch.

PCMD Positive Counter Mode. This signal will go low whenever the uP writes to address 100A or
100B hex; positive edge clocks the probe driver mode control latch.

PPC Positive Printer Control. This signal goes low whenever the uP writes to address 1000 or
1001 hex; positive edge clocks the printer control latch.

PPDC Positive Probe Driver Control. This signal goes low when the uP writes to address 100E or
100F hex; positive edge latches a byte of data into the probe driver countersif the HIOMHZ
signal has been set to the low state.

PPDL Positive Printer Data Latch. This signal goes low when the uP writes to address location
1002 or 1003 hex; positive edge latches a byte of data from the 4P data bus into the printer
latch.

PSCN Prescan. When this signal goes high, it ends the horizontal sync signal. The signal does
not go true until after the horizontal sweep has started, thus allowing the horizontal ramp
to become linear before the display is enabled.

PTC Positive Timer Control. This signal will go true when the P writes to address 1006 or 1007
hex; positive edge clocks the Delta Time Control Latch.

Q0-03 Qualifiers 0-3. Qualifier signals from clock probe.

QCLKJ Qualified Clock J. Qualified version of Clock J coming from positive/negative slope one-
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Table 8-2. 1610B Mnemonics (Cont’d)

Mnemonic Description

QCLKK Qualified Clock K. Qualified version of Clock K coming from positive/negative slope one-
shots.

QCLKL Qualified Clock L. Qualified version of Clock L coming from positive/negative slope one-
shots.

RO-R3 Row Select 0-3. Decoded uP address bits LA7 and LAS.

RC1, RC2 RAM Chip Enable 1, 2. 0 to 12 volt chip enable signals to dynamic RAM.

RCE RAM Chip Enable. TTL timing signal that generates RAM chip enable signal; negative

edge latches RAM output data.

READSTRB1, 2, 3 Read Strobes 1, 2, 3. Strobe signals that latch data from high-speed data acquisition
circuitry so the uP can read data at lower speed.

RSTAMET1, 2 Restart AME1, 2. Two signals from trigger RAMs that define the restart term; when both
are in the high state, it indicates that the restart term is present.

RSTF Restart Flag. Flag to uP which indicates that sequence has been restarted.

SA0-SA3 Sequence Address 0-3. Address bits for next sequence address RAM, sequence occurrence

count RAM and sequence selector RAM. The state of these lines defines which sequence
the Data Acquisition Circuitry is currently looking for.

STC State Clock. Display timing signal occurs once every time a row of a particular character
has been displayed.

S GND Shield Ground. Ground for rear-panel output circuitry.
SYNC ENABLE Sync Enable. Signal goes high after display character column counters have reached
Column 100 state. When high, sync enables line sync signal to parallel load display

character column counters to terminal count and halt horizontal sync signal.

TTC Terminal Count Column. Terminal count output of display character column counters.
When high, this signal halts the horizontal sync signal.

TCX Terminal Count X-Position Counters. When high, this signal starts the horizontal sync
signal; positive edge clocks graph enable latch.

THO-TH7 Trigger High 0-7. Trigger signals 0 through 7 which are decoded from the 16 higher order
data bits.

TLO-TL7 Trigger Low 0-7. Trigger signal 0-7 which are decoded from the 16 lower data bits.

TRC-C Trace Count. Signal goes high when trace only state terms have found the specified
number of occurrences.

TRC-E Trace Event. Signal goes high when any of the trace only state terms have been found.

VH1-VH16 Voltage High 1-16. Signals from pull-up resistors which create a continuous TTL high
level.

VSN Vertical Synec. Vertical Sync signal used to synchronize vertical sweep circuitry and to

drive the flyback circuitry.
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Service
Table 8-2. 1610B Mnemonics (Cont’d)
Mnemonic Description

VTCLK Voltage Threshold Clock. Threshold voltage for clock probe from front-panel threshold
switch.

VTDATA1- Threshold Voltage Data 1-4. Threshold voltage for Pods 1-4 from

VTDATA4 front-panel threshold switches.

VTH1-4 Threshold Voltage 1-4. Threshold voltages to pods 1 through 4.

VTHGND1-4 Threshold Ground 1-4. Threshold ground signals coming from Pods 1-4. These signals are
used to compensate for ground differences between 1610B and system under test.

Z0T Z-axis Output. Z-axis blanking signal to the Z-axis amplifier.

o1 Phase 1. Clock signal for microprocessor.

31 SYNC Phase 1 Sync. Timing signal used to synchronize uP ¢1 signal with display circuitry so
that dynamic RAMs may be shared between the uP and the display circuitry.

P2 Phase 2. Microprocessor Clock Signal.

$2 DELAYED Phase 2 Delayed. Delayed version of $2 signal used to generate LPSYN signal.

10MHZ STD 10-Megahertz Standard. 10-MHz signal used to clock state/time counters and rear-panel

probe driver.
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8-16. CONTROL AND 1/0. Major components in the
control section are the 6800 uP, the uP program ROM,
and the uP RAM. All three of these must be functioning
in order for the control section to operate properly. The
1/0 circuitry consists of the keyboard, rear-panel probe
driver, state/time counter reset circuit, delta timer,
beeper, and printer interface.

8-17. The purpose of the control section is to interface
the I/0 circuitry, display section, and the data acquisi-
tion section. A typical sequence of events is as follows:
When power is applied to the 1610B, the control section
is initialized and the 6800 uP starts executing instruc-
tions from the uP program ROM which instruct the uP to
initialize the data acquisition circuitry and the display
RAM. The format menu is then displayed, and the uP
begins a continuous check of the keyboard to see if a key
has been pressed. When a key is pressed, the uP inter-
prets this key and updates the display RAM. The display
will now show which key was pressed and update the
current data acquisition setup file if needed, depending
on which key was pressed. When the control section
recognizes that the TRACE key has been pressed, it
loads the data acquisition section according to informa-
tion contained in the current data acquisition setup file
and instructs the data acquisition circuitry to begin
gathering data. The uP then monitors flags from the
data acquisition circuitry, and as words are written into
high-speed memory, the uP reads this data from mem-
ory, formats it, and writes it into the display RAM.

8-18. DISPLAY. This section continuously reads data
stored in the display RAM and displaysit on screen. The
display circuitry consists of two major portions: display
controller and display driver. The display controller con-
tinuously reads data out of the display RAM and pro-
vides the display driver with four signals: ZOT, LBUP,
HSN, VSN. ZOT (Z-axis Output) and LBUP (Low
Brighten Up) are combined by the display driver to form
the composite video signal that is applied to the Z-axis.
HSN (Horizontal Sync) and VSN (Vertical Sync) are
used by the display driver to reset the horizontal and
vertical sweep circuits respectively. VSN is also used to
drive a flyback circuit which generates 15 kV for the
CRT.

8-19. DATA ACQUISITION. The data acquisition sec-
tion gathers data from the circuit under test and stores it
in high-speed memory according to the current setup.
This includes such tasks as recognizing a sequential
trigger, clock qualification, storing state/time informa-
tion, etc. The data acquisition circuitry can gather and
store data at clock rates up to 10 MHz; so once data has
been stored in high-speed RAM, the uP can then read it
out at the lower uP rate.

8-20. Signals from the circuit under test are presented
to the probe inputs and compared with a voltage from
the threshold circuit. Signal levels above this threshold
voltage are considered to be a logic 1; signals below the

threshold voltage are considered to be a logic 0. The
clock probe outputs are presented toinputs of the qualifi-
cation and internal clock (strobe) generator circuits
which provide the data acquisition circuits with a
number of different data acquisition clocks whenever a
qualified clock transition occurs.

8-21. The data probe outputs are presented to high-
speed memory and the trigger and data storage control
circuits. These circuits control storage in the high-speed
memory so that data is stored only when it meets all
requirements of the current setup. Information from the
state/time counters is also stored in high-speed memory
along with data from the data probes.

8-22. The data acquisition section receives setup and
control information from the uP and provides flags to
the uP so it can read current status of the data acquisi-
tion circuitry. This section also obtains certain informa-
tion about data that has been stored in high-speed
memory.

8-23. BASIC BLOCK DIAGRAM TROUBLE-
SHOOTING.

8-24. When troubleshooting the 1610B, the four major
sections should be checked and repaired in the following
order: (1) power supply, (2) display, (3) control and I/0,
and (4) data acquisition.

8-25. The power supply circuitry is contained in Power
Supply Assembly A18 and Low Voltage Power Supply
Assembly A10. All output voltages can be verified by
measuring them with a suitable voltmeter. If one or
more voltages are not present, all other assemblies con-
nected to Mother Board A11 can beremoved toisolate an
assembly that may be overloading one or more of the
supplies. With all power supply voltages present, the
LPOP signal should be at a TTL high level and the Line
Sync signal should be a TTL square wave of line
frequency.

Service

8-26. The display section must be operating properly in
order to verify the control and 1/0 section. This does not
mean there must be intelligent information on screen,
but the characters must be formed and displayed proper-
ly. If the control and I/0 section is not working, the
1610B will display a random pattern of characters. If the
control and I/0 section is functioning properly, perform
the Display Test in Section IV to verify proper operation
of all display circuitry.

8-27. To verify operation of the control and I/0 section,
refer to Section IV and perform the following: ROM/
RAM Test, Keyboard Test, Interrupt Test, and Printer
Test. If the control and 170 section does not function
properly, remove assemblies Al, A2, and A3 (which con-
tain the data acquisition section), and perform the con-
trol and I70 tests listed above.

8-28. The Trace Test in Section IV verifies operation of

Probe Driver Board A16 and the data acquisition sec-
tion.

FROM CIRCUIT UNDER TEST

| )

faaan ) V3 N
CLOCK PROBE DATA PROBE
§ [ _cuoc prose_J¢ o pnoses |
POWER CONTROL AND I/0 DISPLAY S DATA ACQUISITION
SUPPLIES A6, A12, A16 A5, A9, » ~ < A1, A2, A3
A18, A10 A5 I E| E| e
+5V ; Nl > = + QUALIFICATION THRESHOLD \l/
ROM INTERNAL CLOCK TRIGGER
DISPLAY DRIVER (STROBE) GENERATOR
52y UP RAM DATA STORAGE
> (Part of Display Ram) [ —l CONTROL
a DATA ACQUISITION CLOCKS STATE/TIME
KEYBOARD s| 2| &| 3 E
126y | gl 2| 2| 2 COUNTERS
LINE 6800uP REAR PANEL
; u PROBE DRIVER | DISPLAY CONTROLLER
L.) STATE/TIME COUNTER
RESET CIRCUIT L L DISPLAY RAM HIGH-SPEED MEMORY
+30 10 +40V A DELTA TIMER A A | |
CONTROL SIGNALS
FLAGS
BEEPER
+20 V UNREG
PRINTER INTERFACE uP INTERFACE
| | i
Lo {}
UNE SYNE [oaTars ] ] J
[[ADDR/16

Il

Il

[ conTROL/2

Figure 8-1.
1610B Basic Block Diagram
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8-29. POWER SUPPLY BLOCK DIAGRAM

Model 1610B

reset circuit continuously compares the output of the +5

SET RESET DESCRIPTION. (See figure 8-2.) V supply with a fixed reference voltage as set by the
LPOP CIRCUIT LPOP 3 ' ' . LPOP (Low Power On Preset) adjustment (normally
8-30. The 1610B Power Supply provides the following 4.75 V). If the output of the +5 V switching supply drops
A10] voltages and signals:+5V,-5.2V,+12.6 V,-12V,+30 to below this reference voltage, LPOP will be set to the low
+40 V, 420 V unregulated, LPOP, and Line Sync. The +5 state. LPOP is a TTL signal that is used to reset the 6800
+5V V and the -5.2V come from the switching supply uP (microprocessor) and the 170 circuitry. When the
SWITCHING SUPPLY 7 contained in 5-Volt Power Supply Assembly A18. This +5V output goes above this threshold level, LPOP will
S 5.2V supply has a remote shut-down feature which (in con- return to the high state after two line cycles.
REMOTE 7 junction with the circuit connection) forms an interlocking
atg  SHUTDOWNEC << configuration consisting of the +5 V, +12.6 V, and -12V
CONNECTOR supplies. The purpose of this feature is to protect certain 8-33. POWER SUPPLY BLOCK DIAGRAM
ON A11 BOARD memory elements on the A5 Board which could be TROUBLESHOOTING.
SEE NOTE 1 damaged if only part of these supplies are working. The
+5V, +12.6 V, and-12 V supplies are cascaded by using 8-34. The 1610B power supply should be checked and
the output of one supply as a reference voltage input for repan:ed in the following order: first the interlocking
the next supply. Therefore, the +5V supply must be up supplies +5V, +12.6 V,and -12 V; then the-52V,+20V
before the +12.6V can come up, and the +12.6V must be unregulated and +30 to +40 V supplies. After all supplies
n BRIDGE REF VOLTAGE up before the ~12V can come up. are operating properly, the line sync generator circuit
3A +12.6 REG +12.6V > and the reset circuit may be checked. Due to the cascad-
AC : ing and interlock configuration of the+5V,+12.6 V and
LINE : A10 8-31. The purpose of the interlock circuit is to shut -12 V supplies, if one supply fails, the other two will be
2A +20V UNREG. « down the power supply via the LPSF (Low Power Supply shut down. To isolate which supply is causing the shut-
Failure) signal if the +5 V supply comes up and either down, a test connector (J4) is provided on Mother Board
+12.6 V or the =12 V supply fails; it does this by monitor- All. When this connector is moved to the test position,
ing outputs of the +5 V and -12 V supplies. When the-12 the remote shutdown to the switching supply is discon-
V does not come up within a fixed time period after the nected, thus allowing the switching supply to come up.
REF VOLTAGE +5 V comes up, LPSF is set to the lowest state (approx
BRIDGE _12V +1.5 V). This shuts down the +5 V switching supply and CAUTION
3A 12V REG LPSF 7 causes the LPSF indicator to come on. Due to the config-
A10 INDICATOR uration of the switching supply, the +5 V supply must be Assembly A5 must be removed before con-
+5V,+12.6V / working before the -5.2 V supply can come up. nector A11J4 is moved to the TEST position
and —12V 3 / to prevent damage to the memory elements
SUPPLY 8-32. The +20 V unregulated supply is used in the verti- on Assembly A5.
— INTERLOCK cal drive circuitry and the +30 to +40 V supply is used in
+5V —Hl CIRCUIT the high-voltage circuitry. The ac line is connected Once the interlocking supplies are working and the
A10 through a fuse to transformer T1 and directly to the ILPSF indicator is off, return connector Al11J4 to the
switching supply. The fan is connected across one half normal position and check outputs of the =5 V, +20 V
of the primary of the transformer thus providing it with unregulated, and +30 to +40 V supplies. When all these
LINE SYNC the correct voltage no matter which acinput line voltage supplies are functioning, the line sync generator and
is used. The line sync generator takes the output from [LPOP circuits can be checked. Output of the line sync
one of the secondary windings of T1, filters it, and con- generator should be a TTL squarewave of the line fre-
verts it to a TTL signal of the line frequency. This signal quency; output of the reset circuit (LPOP) should be at a
goes to the display controller circuitry whereitis used to TTL high level with all supplies working and the LPOP
synchronize the display with the line frequency. The adjustment set at 4.75 V.
’f HV ADJ
BRIDGE L Figure 8-2. Block Diagram, 1610B Power Supply
1A LOCATED UNDER FOLD
+30 TO-+40V REG 130 TOHAOV
A10

NOTE 1 THIS CONNECTOR MAY BE MOVED TO DISABLE THE REMOTE SHUTDOWN

CAUTION $§ ASSEMBLY A5 MUST BE REMOVED BEFORE MOVING THIS CONNECTOR
TO PREVENT POSSIBLE DAMAGE TO MEMORY CIRCUIT .
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8-35. CONTROL AND 1/0 BLOCK DIAGRAM
DESCRIPTION. (See figure 8-3.)

8-36. CONTROL SECTION. The control section con-
sists of three major components: the 6800 uP (micro-
processor), the uP program ROM, and the uP and display
RAM. The major function of the uP is to read and exe-
cute instructions contained in the uP program ROM.
There are six inputs to the uP: three timing signals &1,
®2, and HDBE and three control inputs RESET, NMI,
and TRQ. The timing signals (derived from the 20-MHz
oscillator) run continously. The 20-MHz oscillator pro-
vides a TTL-level, 20-MHz squarewave to a divide-by-
two network. The output of this network is a 10-MHz
signal which is applied to a divide-by-10 and a divide-by-
20 network, Output of the divide-by-10 network is a sig-
nal called #1 Sync, which synchronizes the divide-by-20
network with other signals that are used to run the
display circuitry. This is done so the uP and display
circuitry can timeshare the microprocessor and display
RAM properly. The three outputs of the divide-by-20
network (&1, ®2 and HDBE) run at .5 MHz and are used
for internal timing by the 6800 wP. The three control
inputs function as follows: the RESET inputis an active
low; when in the low state, allinternal registers of the uP
are initialized. When the RESET line returnsto the high
state, the uP is allowed to start executing code from a
fixed address. The uP will reset via the LLPOP line if
there is a power failure or whenever the rear-panel
START switch is pressed. The NMI input is the non-
maskable interrupt to the microprocessor; this input is
negative-edge sensitive. When a negative transition is
detected on the NMI input, the uP will automatically
jump to a fixed address and start executing instructions
at that address. The NMI input is used in conjunction
with the START switch. When this switch is pressed, the
uP is reset; when the switch isreleased, the uP receives a
nonmaskable interrupt to go to the self-test routine. The
IRQ input on the uP is the maskable interrupt request
input. This means that the TRQ input may be either
enabled or disabled by instructing the uP to either set or
reset an internal bit called the interrupt-mask bit. This
input is a low true level sensitive input. Therefore, when
TRQ input is low and the interrupt mask is reset, the uP
will automatically jump to a fixed address and start
executing instructions at that address.

8-37. There are three buses associated with the micro-
processor: data, address, and control. Together, these
buses are referred to as the uP bus and all devices that
communicate with the uP are connected to this bus. The
uP performs only two functions with these devices; it
either reads data from, or writes data to the devices.
Individually, the three buses function as follows: (1) The
data bus is a bidirectional bus. It can either carry data
from a device to the uP, in the case of a read, or it can
carry data from the uP to a device, in the case of a write;
(2) The address bus holds the address of the device that
the uP either reads from or writes to; (3) There are two
signals associated with the control bus: LWRT and
LPSYN. LWRT is a buffered version of the read write

Service

line from the uP. When this signal is low, it tells all
devices on the bus that the P isdoing a write operation;
in the high state, it tells the devicesthat the uPisdoing a
read operation. LPSYN is a timing signal that is the
combination of the VMA signal from the uP and the ®2
clock. When this signal is in the low state, it indicates
that the address and data buses contain valid data. This
is done so that devices on the busignore the address and
data bus signals while they are changing.

8-38. The uP program ROM contains all programming
instructions and data needed by the uP to control the
1610B. The uP display RAM is used by the uP as a
scratch-pad memory to store temporary data and also to
store data that is to be displayed on the CRT.

8-39. 1/0 SECTION. The 1610B I/0 section consists of
the keyboard, the rear-panel probe driver, the state/time
counter reset circuit, beeper, printer interface, delta
timer and the HP-IB option (if installed). Each key on
the keyboard has a unique address. The keyboard cir-
cuitry continuously scans through each key address snd
provides 8 signal lines to the keyboard interface circuit-
ry. Six of the lines contain the key address that is cur-
rently being scanned by the keyboard. The other two
signal lines, HKDN (High Key Down) and LNWKY
(Low New Key), provide keyboard interface circuitry
with the current status of the keyboard. As the keyboard
circuitry scans through each address, it checksto seeifa
key has been pressed. If it finds that a key has been
pressed, it will set HKDN high, LNWKY low, and will
stop the scanning process at the address of the key that
was pressed. LNWKY will remain in the low state until
the uP has read that the key is pressed. After LNWKY
returns to the high state and the key is released, the
keyboard circuitry will resume scanning through the
key addresses.

8-40. The rear-panel pr-re driver provides a signal
source for the data and clock probes so they can be
checked. The probe driver can operate in one of two
modes; it can either put out a binary count pattern at a
10-MHz rate, or the uP can write directly to the data
outputs. Both modes are used when the 1610B is in the
trace test portion of self test. In all other cases, the probe
driver will be in the 10-MHz binary count mode. The
state/time counter reset circuit is used toreset the state/
time counters in the data acquisition section when the
1610B is in the trace test portion of self test. A low-going
pulse on the LCLACQ line will reset the state/time
counters. When the 1610B is not in the trace test portion
of self test, LCLACQ will be high.

8-41. The pP controls the beeper by writing to one of
two addresses. One address will turn the beeper on; the
other address will turn the beeper off.

8-42. The printer interface in the 1610B interfaces the
uP to an HP 9866 printer. Data is transferred to the
printer in ASCII code over seven data lines. Signal lines
LFLG (Low Flag) and LPCTL (Low Printer Control)
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make up a two-wire handshake. LPCTL indicates that
the uP has a valid data byte on the data lines. When
LFLG goeslow,itindicates that the printer has accepted
the data byte; this line will remain low as long as the
printer is processing the data byte.

8-43. The delta timer generates time delays for the 6800
uP so it will not be tied up during these delays. When the
uP starts a delay, it writes to the delta timer and enables
it to start its timing sequence. After a fixed period of
time, the delta timer will pull on the LIRQ1 line which is
connected to the TRQ on the uP. This informs the xP that
the fixed amount of time has elapsed.

8-44. The HP-IB option is described in a separate sup-
plement to the 1610B service manual.

8-45. CONTROL AND I/0 BLOCK DIAGRAM
TROUBLESHOOTING.

8-46. When troubleshooting the control and I/0 sec-
tion, the control circuitry should be repaired first be-
cause it is used to test and evaluate the I1/0 circuits. To
verify the control section, perform the ROM/RAM test
in the Performance Verification (refer to Section IV).

8-47. When a failure occurs in the control section, sev-
eral symptoms that may be observed are as follows:

a. Random characters may be displayed on screen
because the uP is not executing code properly and, there-
fore, is not writing correct information into the display
RAM.

b. When power is turned on, the 16 10B normally
beeps twice. The first beep occurs whenever the +5 V
supply comes up. The second beep indicates that the uP
has completed initialization of the 1610B. If the control
section is not operating properly, the uP will not be able
to initialize the instrument and the second beep may not
occur.

c. The instrument will not pass the ROM/RAM
test.

8-48. If the uP is able to properly read and execute
instructions from the ROM and the ROM/RAM test
fails, the uP will continually repeat the ROM/RAM test.
This will result in a display that is continuously cycling
between two sets of random characters. If the uP cannot
read and execute instructions from the ROM properly,
the display will contain a static pattern of random char-
acters. When troubleshooting the 1610B, if only one beep
occurs when power is turned on or if the display is filled
with random characters, the ROM/RAM test should be
performed. If the display is cycling between two sets of
random characters when the ROM/RAM test is per-
formed, it indicates that the uPis executing instructions
properly and is able to read instructions from the uP
program ROM. If the display is not cycling, move
A6U47 to the test position. This places the NOP instruc-
tion on the uP data bus regardless of the address the uP
is reading from. This should put the uP in a mode of
continually cycling through its entire address range,
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attempting to read an instruction from each address
location. The VMA line may be checked at this time to
see if the uP is functioning properly. If the VMA line is
continuously pulsing, it indicates that the uP is execut-
ing instructions. If the VMA line is not pulsing, the ®1,
$2, HDBE, and reset inputs of the uP should be checked.
The &1, 2, and HDBE should be continuous .5 MHz
signals and theresetline should bein the high state. The
NMI and IRQ lines should also be checked; NMI is
normally in the low state and IRQ is normally in the
high state. If the VMA line is pulsing, the address bus
and data bus should be checked for activity and good
logic levels.

8-49. When the control section passes the ROM/RAM
test, the I/0 section may be checked.

8-50. The keyboard and its interface are checked by
performing the keyboard test in the performance verifi-
cation. Normally, with no key pressed, the keyboard is
continuously scanning every key on the keyboard.
When a key is pressed the HKDN signal will go high and
the scanning process will stop. The 6 lines which con-
tain the key code should correspond to the key that is
pressed. Also, when a key is first pressed, LNWKY will
go low until the uP has read the keyboard, at which time
it will return to the high state. So if the keyboard test
fails, these signals should be checked to isolate the prob-
lem to either the keyboard or the keyboard interface
circuitry.

8-51. The rear-panel probe driver and the state/time
counter reset circuit are both exercised in the trace test
during performance verification. If the trace test fails,
press the trace key to execute this test continuously and
check the output of each circuit for activity.

8-52. When power is turned on, the beeper circuit may
be checked. The 1610B normally beeps twice when
power is applied. The first beep occurs whenever the +5
V supply comes up. The second beep indicates that the
uP has completed initialization of the 1610B. If the con-
trol section is not operating properly, the uP will not be
able to initialize the instrument and the second beep
may not occur.

8-53. The delta timer may be checked by performing
the interrupt test in the performance verification to
make surethat aninterruptis generated after the correct
amount of time. If this test fails, it may be run continu-
ously so that all associated signals can be checked for
activity.

8-54. The printer interface may be verified by connect-
ing an HP 9866 printer to the 1610B and executing the
printer test in the performance verification. This test
may be run continuously, and all associated signals can
be checked for activity.

8-55. Troubleshooting for the HP-IB Optionisincluded
in a separate supplement supplied with the 1610B.
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8-56. DISPLAY BLOCK DIAGRAM DESCRIP-
TION (See figure 8-4).

8-57. The 1610B can display either alphanumeric data
(characters and symbols), or it can graph 64 points of
data on screen. All data to be displayed is stored in the
upper 2K of the 4K X 8 dynamic RAM.
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8-58. The display section employs a vertical scanning
technique; i.e., the CRT beam continuously scans from
top-to-bottom, left-to-right across the face of the CRT.
This forms a raster pattern of vertical lines on the
screen. The display circuitry synchronizes this scan-
ning process via VSN (Vertical Sync) and HSN (Hori-
zontal Sync). As the beam is scanning, the display
circuitry will either blank or unblank the CRT beam,
thus forming the graph and the characters. Alpha-
numeric characters are displayed as shown below.

72 DISPLAY
COLUMNS ON SCREEN

Alphanumeric Character Formation

8-59. There are 72 display columns and 25 display lines
which yield a total of 1800 character locations on screen.
The 1610B can display 64 different characters which
include the upper-case alphabet, digits 0 through 9, and
various other symbols. Each character has a unique
6-bit character code. This code, along with two bits of
data which describe the special effects, makes up one
8-bit word as shown at right.
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One 8-bit word for each character is stored in the
dynamic RAM. The relative address of each character is
indicated (as shown in the display figure at left) by the
numbering at each character location. Each characteris
made up of 7 scans or character columns with 10 dots in
each column; this forms a 7 X 10 dot matrix. Inside this
matrix is a 5 X 7 dot character matrix where the charac-
ters are actually formed. The extra dots outside of the 5 X
7 dot character matrix are used for spacing of charac-
ters. Due to the vertical scanning technique, one charac-
ter column in a particular display column is displayed
during each vertical scan. Therefore, it will take seven
vertical scans to complete one display column. Consider
the first vertical scan for example: the CRT beam starts
in the upper left-hand corner of the display and scans
one time from top to bottom; the first column of charac-
ter zero will be displayed, then the first column of char-
acter 72, then the first column of character 144, and so on
until the first column of character 1728 is displayed. The
beam then returns to the top of the screen and starts the
second vertical scan where it will display the second
character column of each character. The code for each
character in the display column must be read out of the
dynamic RAM every time a character column of a new
character is to be displayed. Therefore, the display cir-
cuitry must address the dynamic RAM in the following
order for the first vertical scan: 0,72, 144, etc., up to 1728.
Portions of the display circuitry which generate these
addresses are: the display line counter, the display
column counter, and the display address adder. The
display line counter generates a count by 9;i.e., it counts
0,9, 18, 27, etc. Outputs of the display line counter and
the display column counter are applied to the display
address adder. The sum of these outputs forms the dis-
play address which is applied to the dynamic RAM via
the uP/display address selector. The three least signifi-
cant bits from the display column counter form the three
least significant bits of the display address. This effec-
tively shifts addresses from the display address adder
by three binary digits and multiplies the address from
the display address adder by 2°=8. So instead of incre-
menting in a 0, 9, 18 sequence, the display address will
now incrementin a0, 72,144 sequence, whichisrequired
to address the RAM correctly. When the display ciruitry
addresses the RAM, data coming from the RAM is first
latched into the master latch then into the alpha data
latch. The six bits of data which form the character code
are applied to the character generator along with three
bits of data from the character column counters. Data on
the character address inputs instruct the character gen-
erator which character to display while data on the
column address inputinstruct which column of the char-
acter it should output. The eight outputs of the character
generator indicate which dots in the specific column for
that particular character should be bright (high) and
which dots should be blank (low). This data is then
loaded into the parallel-loadable shift register whereitis
shifted out serially and applied to the Z-axis; now it will
either gate on or off each particular dot. The parallel-
loadable shift register receives 10 clock pulses between
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each load pulse, thus shifting out 10 dots of information.
Since the serial input is tied to ground, the last two dots
shifted out will always be low. The other two bits of
information (in the alpha data latch) describe the spe-
cial effects for that particular character and are applied
to the special effects circuit. Here they are decoded to
form the inverse video control and blank control signals
which select either the Q or Q output of the parallel-
loadable shift register to form either a normal orinverse
video character respectively.

8-60. To summarize operation of the alphanumeric sec-
tion of the display circuitry, let us assume that we have
just begun to display the first character column of char-
acter 0; the display line counter, the display column
counter, and the character column counter are all at
zero. Data stored in location zero of the dynamic RAM is
fed into the alpha data latch, then applied to the charac-
ter generator and the special effects circuitry. The char-
acter generator will now output column zero of the
particular character. This output is loaded into the
parallel-loadable shift register and shifted out through
the Z-axis multiplexer. When all ten dots have been
shifted out, a state clock is generated which will clock
the display line counter. This increments the display
line counter from zero to nine and changes the display
address from zero to 72. Therefore, the character code
stored in RAM address 72 is loaded into the alpha data
latch, then shifted out to the Z-axis multiplexer. After all
10 dots are shifted out, the display line counter is again
clocked by the state clock. This continues until the first
column of all 25 display lines are shifted out on the
Z-axis. Now the display counter will output an EOS (End
Of Scan) signal to indicate that it has completed scan-
ning the first column of every character in the first
display column. The EOS signal allows the character
column counter to increment from zero to one, so on the
next scan the second character column of each character
will be displayed. This will continue for seven scans, at
which time the character column counter will be at state
6. At the end of the scan of the last character column, the
character column counter will generate an EOC signal
(End Of Column). This indicates that all seven charac-
ter columns have been displayed and allows the display
column counter to increment, thereby displaying the
next display column of characters. This continues until
all 72 display columns are displayed, at which point the
CRT beam will return to the first character column of
character zero, thereby completing one display cycle.

8-61. When graph display is selected, the uP will store a
high in the DO position of a certain location in the
dynamic RAM which is read by the graph display cir-
cuitry. When this bit is set high, the graph circuitry is
enabled. The uP also stores blank characters in loca-
tions where the graph is to be displayed so that no
alphanumeric information will be displayed in the
graph section of the screen. The graph section starts at
the end of display column 34 and continues through to
the end of the screen. Graph datais read from a dynamic
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RAM during vertical retrace whenever the beam isin the
graph portion of the screen (after display column 34).
The graph position counters, in conjunction with the dis-
play line counters, form the display addresses used to
read graph data from the dynamic RAM. The GRF sig-
nal allows the position counters to count only when the
beam is in the graph portion of the screen. Therefore, the
correct data is read from a dynamic RAM depending on
the X-position of the CRT beam in the graph. The VSN
start signal controls the alpha graph address selector, so
outputs of the graph position counter are applied to a
dynamic RAM only during vertical retrace. During the
vertical retrace period, graph data is read from a
dynamic RAM and latched in both the master latch and
the graph data latch. The seven least significant bits of
data in the graph data latch are compared with the
output of the Y-position counters. The Y-position coun-
ters are initialized at the beginning of each scan and will
increment as the beam scans down the screen. When the
output of the Y-position counters is equal to the seven
least significant bits of the graph data latch, the com-
parator will output a high, thus plotting a point on the
graph. The most significant bit latched in the graph
data latch is used to intensify certain points on the
graph. If this bit is set high, the LBUP (Low Brighten
Up) signal will go true when the point is plotted, thus
intensifying the point. At the end of every display cycle
the graph enable latch will latch the DO bit of the graph
enable address location. If the uP has stored the high in
this location, it will indicate to the graph video logic that
the graph is to be displayed on screen, and HGRFE
(High Grade Enable) will go high.

8-62. The upper 2 K of the 4 K by 8 dynamic RAM is
used only to store data that is to be displayed on screen;
the lower 2 K is used by the uP as a scratch pad memory.
The uP and the display circuitry time-share the dynamic
RAM. Time-sharing activity is controlled by the decode
and timing logic and occurs at such a rate as to be
transparent to both the uP and the display circuitry.
When DSPis high, the display circuitry has access to the
dynamic RAM. When DSP is low and the uP is trying to
address the RAM, the high uP RAM accessing signal
will golow and allow the uP access to the RAM. During a
uP read operation from the RAM, the uP read from RAM
line will go high, allowing data latched in the master
latch to be applied to the uP data bus.

8-63. The display control circuitry generates two tim-
ing signals which are used to sychronize the scanning
process: VSN (Vertical Sync) and HSN (Horizontal
Sync). When VSN goes high, it intiates vertical retrace;

when HSN goes high, it intiates horizontal retrace. The
vertical sweep generator uses VSN and the +20 V unreg-
ulated supply to generate a current ramp to drive the
vertical yoke. The horizontal sweep circuit uses VSN
and HSN signals to generate the current ramp to drive
the horizontal yoke. The Z-axis amplifier amplifies the
ZOT (Z-axis Output) and LBUP (Low Brighten Up) sig-
nals that modulate the cathode tothe CRT, thus turning
the CRT beam on and off. The flyback circuitry uses the
+30 to +40 V supply and the VSN signal to generate
several voltages to drive the CRT and the Z-axis am-
plifier.

8-64. DISPLAY BLOCK DIAGRAM TROUBLE-
SHOOTING.

8-65. The display circuitry runs continuously, so trou-
bleshooting can usually be performed with an oscillo-
scope and voltmeter. In case of trouble, the inputs of the
display controller section should be checked first. There
should be activity on the ZOT line, and VSN and HSN
waveforms should be as shown on the schematics. The
+20 V unregulated and +30 to +40 V supplies must also
be present; if all these signals are present, the problem
lies in the display driver circuitry. Display driver circuit-
ry should be checked in the following order: flyback
circuit, Z-axis amplifier, vertical sweep generator, and
horizontal sweep generator. When troubleshooting the
display controller section, the ROM/RAM test should be
performed to determineifthe uP can read and write from
adynamic RAM correctly. If this section is not working,
it should be repaired first. When the ROM/RAM test
passes, the uP loads the dynamic RAM with data to be
displayed during the display test. Therefore, all func-
tions of the display controller circuitry can be checked.

8-66. The display controller circuitry consists mainly
of a number of counters which may be checked by com-
paring their output waveforms to those shown on the
schematics. These counters are driven from the 20-MHz
oscillator that drives a divide-by-10 circuit and a divide-
by-2 circuit which supply various timing signals to the
display counters. Display counters should be checked in
the following order: display line counter, character
column counter, display column counter, graph position
counter, and Y-position counters. After these counters
have been verified, the vertical sync and horizontal sync
generators may be checked. Complete the display con-
troller circuitry troubleshooting by checking all remain-
ing signals for good logic levels and for activity on each
line.
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Block Diagram, 1610B Display Section
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8-67. DATA ACQUISITION BLOCK DIAGRAM
DESCRIPTION (See figure 8-5).

8-68. The function of the data acquisition section is to
accept inputs from the circuit under test and store 32 bits
of data along with information from the state/time
counters into high-speed memory according to the cur-
rent setup. Information from the circuit under test is
presented to each of the four data probes and the clock
probe. Each probe compares the signal from the circuit
under test with a fixed threshold voltage. If this signalis
above the threshold voltage level, it is considered to be a
high; if below this voltage, it is considered to be a low
(positive logic). Each probe has a separate threshold
circuit which can be set to TTL (a fixed TTL voltage
threshold) or to VAR (variable 10 volts). The eight
signals from each data probe are applied to their respec-
tive pod data latches.

8-69. Signals from the clock probe are in two separate
groups: (1) the three clocks, J, K, L, and (2) the four
qualifiers. The four qualifier signals from the clock
probe are applied to the clock slope qualification mem-
ory. This memory is loaded by the uP before the trace
begins according to clock qualification and master clock
slope selection on the format specification menu. Six
outputs from the clock slope qualification memory (one
for each slope for each of the three clocks) are applied to
the positive/negative slope one-shots along with the
three clock signals from the clock probe. Each signal
from the clock slope qualification memory defines when
a particular slope of a particular clock is qualified. When
these are qualified and the slope occurs, the positive-
/negative slope one-shots will output a single pulse on
the corresponding qualified clock line. This clock will
latch the appropriate pod data into the pod data latch.
Qualified clock signals are ECL and can, therefore, be
put into a wired OR configuration by simply tying two of
the lines together; this is used in the clock ORing circuit.
The other two lines from the clock slope qualification
memory define which clock is to be used as the master
clock. These two lines and the three qualified clock sig-
nals go to the master clock selector which selects the
appropriate clock for the master data latch and delays
this clock so the same transition can clock the pod data
latch as well as the master data latch.

8-70. The master clock select also provides two signals
for the internal clock strobe generator which generates
seven different strobe signals that clock various circuits
within the data acquisition section. Each strobe signal
has a unique relationship to the master clock and is
generated once for every master clock. The write strobe
and the measurement strobe can be enabled or disabled
with two signals from the post-trace point counter.

8-71. The 32 bits of data in the master data latch are
presented to the trigger memory and the high-speed
memory. The trigger memory can recognize 10 different
trigger conditions simultaneously. The upper 16-bit and

the lower 16-bit trigger conditions are decoded separ-
ately; therefore, it requires two lines from the trigger
memory to define a single 32-bit trigger condition.

8-72. HCQ1 and HCQZ2 (High Count Qualifiers 1 & 2)
together define the 32-bit trigger word used in the count
state mode. In this mode, both HCQ1 and HCQ2 mustbe
high for the state/time counters to increment. The state/
time clock selector selects either the 10-MHz Standard or
the index strobe as a clock for the state/time counters;
LCT (Low Count Time) is the selecting signal. When
LCT is low, the 10-MHz Standard is used; when it is
high, the index strobe is used. Outputs of the state/time
counters are stored in high-speed memory along with 32
bits of data and HCQ1 and HCQ2.

8-73. THO thru 7 and TLO thru 7 define eight separate
32-bit trigger conditions. These trigger conditions are
shared between the sequence terms, trace point terms,
and only state terms, depending on the current setup of
the trace specification menu. Consequently, there can
only be a maximum of eight of these terms specified on
the trace specification menu. The sequence term selector
selects one of the eight trigger conditions, depending on
which sequence or trace point the 1610B is currently
looking for. Whenever the selected trigger condition is
present, BRC-E will be high. The sequence term occur-
rence circuit counts out the specified number of occur-
rences for each sequence term. The sequence term
occurrence circuitis allowed to count whenever the BRC-
E signal is in the high state and will count out the
specified number of occurrences for each sequence term.
When it has completed the count of occurrences for that
sequence term, the BRC-C signal will go high.

8-74. The sequence address latch holds the current
address of the sequence term that the 1610B is looking
for. The sequence address bus goes to the data selector,
the next sequence address RAM, the sequence term
selector, and the sequence term occurrence circuit. The
sequence address instructs the sequence term selector
which trigger conditions to currently select, the se-
quence term occurrence circuit which occurrence specifi-
cation to currently select, and the next sequence address
RAM which sequence is currently selected. The next
sequence address RAM then puts out three signals
which contain the next sequence address and the LSEQ
signal. LSEQ goes low when all sequence terms have
been found, and the 1610B now begins looking for the
trace point term. The sequencing circuit operates as fol-
lows: when the TRACE key is pressed, the uP loads the
next sequence address RAM, the sequence term selector,
and the sequence term occurrence circuit with data
according to the setup on the trace specification menu. It
also resets the sequence address latch to zero so the first
sequence to be found is at sequence address zero. The
sequence term selector then selects the sequence term
associated with sequence address zero, and the sequence
term occurrence circuit selects the occurrence associated
with sequence address zero. While these circuits are

looking for the selected sequence term the selected
number of times, the data selector is continuously select-
ing the same sequence address to be latched into the
sequence address latch. When the selected sequence
term has occurred the desired number of times, both
BRC-E and BRC-C will be high. This selects the output
from the next address sequence RAM to be latched into
the sequence address latch, so on the next clock cycle,
the sequencing circuit will look for the next sequence
term. This continues until all sequence terms are found.
Now LSEQ will go low, indicating that the trace point
term has been selected.

8-75. RSTAME1l and RSTAME2 define the restart
term. If restart is enabled (HREN high), the sequence
address latch will be reset via the gate input of the data
selector when the restart term occurs. Therestart termis
combined with BRC-E before it is applied to the gate of
the data selector, so it is not possible to restart on one of
the sequence or trace point terms. Once the sequence
address latch is cleared, the circuitry will begin looking
for the first sequence term. The restart signals also
apply to the restart one-shot which provides a narrow
reset pulse to the memory address counter.

8-76. The trace only states ORing circuit, ORs together
up to seven trigger terms depending on how many only
state terms are specified in the trace specification menu.
When one of these terms occurs, the TRC-E signal goes
high and enables the trace only state occurrence circuit
to count. When this count is equal to the occurrence
count specified for the only state specification, TRC-C
will go high.

8-77. The gating circuit receives the LSEQ, BRC-C,
BRC-E, TRC-C, TRC-E and the terminal count from the
memory address counter. The gating circuit controls the
PE (Parallel Enable) and CEP (Count Enable Parallel)
inputs to the memory address counter. When sequence
protect is on, the sequence terms are stored in the very
first locations of high-speed memory. During a trace,
data is continually written into high-speed memory at
the location of the memory address counter. During a
trace, when the data acquisition circuitry is searching
for the first term of a sequence, the memory address
counter will be at zero and data will be continuously
stored into location zero of high-speed memory. After the
first sequence term has been found the desired number
of times, i.e., BRC-E and BRC-C both high, the memory
address counter will be enabled to increment to the next
location. Thus, the first sequence term will be stored into
location zero. The memory address counter will then be
at address one and will continue to store data into high-
speed memory at this location until the second sequence
term has been found the desired number of times. The
memory address counter will again be enabled to incre-
ment, thus storing the second sequence term in address
location one. This will continue until all sequence terms
have been found, i.e., LSEQ in the low state. Now the
memory address counter will be allowed to increment

whenever a qualified state, i.e., both TRC-C and TRC-E,
occurs.

8-78. When every location in high-speed memory has
been filled, i.e., memory counter has reached terminal
count, the memory address counter will be reloaded with
the next address location past where the last sequence
term was stored, thus protecting the sequence terms.
This is known as memory wraparound, and at this time,
the LWAR (Low Wraparound) flag is set. If sequence
protect is turned off, the sequence terms are not stored in
the first locations of high-speed memory, and the
memory address counter is allowed to count on every
qualified state; it is also reset to zero at wraparound.

8-79. The gating circuit also decodes the trace point
term. When the trace point is latched, TPF will go high
and allow the post-trace point counters to count. The
post-trace point counters are initially loaded by the uP
when the trace begins, depending on the number of
sequence terms specified and whether the 1610B is on
start, end, or center trace. When the post-trace point
counter reaches its terminal count, the internal clock
strobe generators are disabled, thus halting the storage
of data into high-speed memory. If end traceis specified,
the post-trace point counters are loaded with terminal
count. Therefore, when the trace pointis found, the post-
trace point counters will be at terminal count and data
storage will be halted immediately; this leaves the trace
point term as the last word stored in high-speed memory.
If start trace is specified, the post-trace point counter
will be loaded with the number of sequence terms speci-
fied. Therefore, it will need to count 64 minus the number
of sequence terms specified clocks before the data stor-
age is halted.

8-80. The address multiplexer selects either the
memory address counter outputs or the uP address bus
to address high-speed memory. During a trace, high-
speed memory is shared between these two inputs. This
allows the uP to read data out of high-speed memory
during a trace.

8-81. The trace point address latch latches the address
where the trace point was stored into high-speed
memory. The present address latch latches the present
address where the memory address counter is currently
storing information into high-speed memory. The out-
put of the high-speed memory, the trace point address
latch, the present address latch, and the four flags can
be read by the uP to determine the status of the data
acquisition circuitry and can also be used to acquire the
data from high-speed memory. LDMS (Low Disable
Measurement Strobe) is derived from the terminal count
of the post-trace point counter. This signals the uP that
data storage is complete so the uP can now read and
display all the data in high-speed memory. LPTF (L.ow
Trace Point Found) is the flag which indicates whether
the trace point has been found. LWAR indicates to the
uP whether or not data has been stored in every location
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of high-speed memory since the trace began, and RSTF
(Restart Flag) indicates to the uP whether the sequence
has been restarted. The uP can also read the four flags
from the slow clock detector circuit. These flags indicate
if the clock rate on the clock J, clock K, clock L, or the
qualified master clock dropped below a fixed rate.

8-82. DATA ACQUISITION BLOCK DIA-
GRAM TROUBLESHOOTING.

8-83. If it is determined that the data acquisition cir-
cuitry has failed, i.e., the trace test does not pass during
performance verification, troubleshoot the failure codes

8-16

Model 1610B

in the following order. If T is the only failure code, the
trouble is probably in the state/time clock selector cir-
cuitry, so this should be repaired first. A failure code C
indication should be repaired next. A C failure code
indicates a problem in the clock circuitry, clock qualifi-
cation, master clock selection circuitry or slow clock
detectors; individual pod failures may then be checked.
Troubleshooting is best accomplished by connecting
the clock probe and one data probe to the rear-panel
clock and data source. Each function on the 1610B may
then be tested by setting up various conditions in the
format specification and trace specification menus and
observing results of the data display on screen after a
trace has been run.
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Table 8-2. Schematic Diagram Notes Figure 8-6. Service Sheet 1, Mother Board Al1 (Sheet I of 2)
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Block Diagram, 1610B Power Supply
Figure 8-8.

Service Sheet 3, 5-Volt Power Supply A18 (Sheet 1 of 3)
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SERVICE SHEET 3
PRINCIPLES OF OPERATION

Switching Power Supply Description. The switching
supply provides +5 V and -5.2 V to the rest of the instru-
ment. The +5 V supply is a true pulse-width modulated
switching supply that operates from 25 to 30 kHz while
the -5.2 V supply is actually a linear regulator whose
unregulated dc input comes from the secondary winding
of the +5 V switching transformer. Both supplies have
fold-back current limiting and over-voltage crowbar pro-
tection circuitry. The +12 volts INT and -12 volts INT
are developed for use throughout the switching supply
so it can be independent from other supplies in the
1610B. The two internal supplies are developed through
T3 whose secondary is full-wave rectified and applied to
two, three-terminal regulators, Ul and U2. The outputs
of these regulators provide the +12 volt internal and -12
voltinternal supplies. A18RV1 and A18RV2 are voltage
variable resistors which suppress high-voltage tran-
sients and static over-voltage conditions from the acline
input.

The +5 volt pulse-width modulated switching supply
operates as follows: the ac line voltage is rectified to
provide a £160 V which is alternately switched across
the primary of switching transformer A18T2 by A18Q2
and A18Q3. The secondary of the transformer is recti-
fied by CR2 and CR3 and filtered by A18A2L2, and
A18A2C17; thisis the actual +5 V output. It is fed back to
the pulse width modulation control circuitry. The pulse
width (duty cycle) of the switching transistors is then
increased if the voltage is too low or decreased if the
voltage is too high.

The ac line voltage is applied to bridge rectifier CR5.
This rectifier along with a A18A1C1 and C2 are either
connected as a voltage doubler for 110 V operation or as
a fullwave bridge rectifier for 220 V operation. Thermal
resistor A18A1RT1 is used to reduce high surge currents
when power is first applied and A18C1 and C2 are
charging.

Pulse-width modulation control circuitry is contained in
A18A2U1 which contains such functional components
as an oscillator, reference amplifier voltage-sense ampli-
fier, current-limit amplifier, and a dead-time control
comparator. The oscillator runs at a fixed frequency (set
by R23 and C14), so the oscillator will run between 25
and 30 kHz. The oscillator produces a sawtooth wave-
form on Ul pin 5 that is used in pulse-width modulation
generation.

The reference voltage output (approx 5 Vdc) is used by
the +5 volt supply, the remote shutdown, and the crow-
bar circuitry. The voltage sense amplifier senses the
difference between the reference voltage and the present
value of the +5 V supply. This voltage is amplified and
applied to the comparator where it is compared with the

sawtooth waveform from the oscillator. Depending on
the value of the output of the voltage sense amplifier, the
output of the comparator will be a fixed pulse width
signal. This signal is applied to an AND gate along with
the output of the dead-time control comparator. The
dead-time control comparator provides a certain amount
of time when neither of the switching transistors are on,
i.e., dead time. This dead time is determined by compar-
ing a fixed voltage developed through a current source
which is fed into R16 and the voltage sawtooth wave-
form coming from the oscillator. If the remote shutdown
is activated, Q2 will turn on and provide a high positive
voltage on the input of the dead-time controller. This
yields 100% dead time, and the supply will be shut down.

The current sense amplifier senses the voltage drop
across current sensing resistor R45. If the voltage drop
across R45 becomes too large, the current limit amplifier
output voltage will go positive and override the output of
the voltage sense amplifier and the pulse width of the
signal from the comparator will be decreased propor-
tionally. The output of the AND gate in U1 clocks a T
flip-flop and is also applied to two NAND gates which
drive output buffer transistors. The T flip-flop alternately
selects one of the outputs to be active. These signals are
applied to two darlinton buffer stages contained in U2
which drive the primaries of two isolation transformers.
The output of these transformers drive the base of two
transistors which alternately switch the plus and minus
160 volts dc across the primary of A18T2.

The +5 volt crowbar circuit continuously monitors the
+5 volt output. If the output goes above approximately
6.3 volts, the crowbar circuit will tripand SCR A18A2Q8
will turn on, thus shorting the output of the supply to
ground. At the same time A18A2Q5 will turn on, causing
the dead time control to produce 100% dead time. This
causes both switching transistors (A18Q2 and A18Q3)
to be turned off, thus shutting down both the +5 volt and
-5.2 volt supplies. When an overvoltage occurs, the input
on pin 2 of U5 will be above the 2.6 volt level. This will
turn the transistor off and allow the current source to
start charging C10. When C10 charges abovethe 2.6 volt
level, the SCR will be turned on; it will also be turned on
if the input on pin 5 is ever at a TTL high which occurs if
the 5.2 volt crowbar is ever activated.

The output of the switching transformer secondary is
rectified by CR1 and CRA4 to provide the dc input to the
-5.2 V regulator. This rectified output is filtered by L3
and C18 which produce approximately -10 V dc. The
-5.2 V regulator is contained in U3. The reference volt-
ageis developed through an internal current source (set
by resistor R31) and is applied through R29 and R49.
R49 is adjusted to give a correct voltage drop to yield an
output voltage of -5.2 volts.

Current limit amplifier U4 amplifies the voltage drop
across current sensing resistor R46. If the voltage drop
becomes too large, the output of U4 will go positive and
CR1 will turn on, thus folding back the power supply.
The -5.2 volt crowbar circuit works essentially the same
as the +5 volt crowbar circuit.

Switching Power Supply Troubleshooting. The +5 volt
pulse width modulated section of the switching power
supply must be operational before the -5.2 volts power
supply will operate. Therefore, the +5 volts pulse width
modulated switching supply must be checked and
repaired first. The pulse width modulation control cir-
cuitry may be tested without applying any ac voltage.
Instead, a +15 volt supply should be applied between
Test Point 3 (ground) and Test Point 1. This should
allow the +12 volt internal supply and the control circui-
try to operate. With this voltage applied, waveforms A
through G can be checked. When these waveforms are
correct, the ac line should be connected to the supply
through a Variac. With the +15 volt supply still applied
between A18 A1TP3 and TP1, the line voltage should be
gradually increased while monitoring the line current.
If excessively high current does occur, waveform H
should be monitored. If this waveform is excessively
large, a short on the secondary of A18T2 should be
expected. If this waveform is not excessively large, the
input line rectification circuitry should be checked.
When the +5 volt portion of the switching supply is fully
operational, the -5.2 volt supply may then be checked.

The following procedure should be followed to check for
a crowbar condition. LED A18A2DS1 will be on when
the -5.2 volt supply has crowbared and will shut down
both supplies. If LED A18A2DSI is off, then the A10
board should be removed and pin 4 of A18A2U1 should
be checked. If pin 4 is high then the +5 volt supply has
crowbared.

Certain power supply functions may be disabled to help
in problem isolation. When disabling these various
circuits, the power supply outputs should be disconected
from the 1610B to prevent damage to certain components.
Both power supplies may be brought up without an
external load. Various circuit functions may be disabled
as follows: the remote shutdown feature may be disabled
by lifting one end of A18A2R19; the +5 volts current
limit may be disabled by lifting one end of A18A2R3; the
-5 volt current limiting may be disabled by lifting one
end of both A18A2R27 and R28.
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TEST CONDITIONS FOR
WAVEFORMS

Q THROUGH @

1. NO AC POWER AP-
PLIED.

2. A+15V TO +30V
SUPPLY AT APPROX
200mA CONNECTED
BETWEEN A18A1TP1
AND A18A1TP GND.

3. NO LOAD ON 15V
or 5.2V OUTPUTS.

TEST CONDITIONS FOR
WAVEFORMS

@ THROUGH Q

1. FULLACLINEVOLT-
AGE APPLIED.

2. +5V AND -5.2V
MUST BE CONNECT-
ED TO THE 1610B
AND ALL BOARD
ASSEMBLIES IN-
STALLED.
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Figure 8-8. Service Sheet 3, 5-Volt Power Supply Al18 (Sheet 2 of 3)
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Figure 8-9. Service Sheet 4, Low-Voltage Power Supply Board A10 (Sheet 1 of 4)
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Figure 8-9. Service Sheet 4, Low-Voltage Power Supply Board A10 (Sheet 3 of 4)
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SERVICE SHEET 5
PRINCIPLES OF OPERATION

Each switch in the 1610B keyboard has a magnetic core
which is normally saturated, but becomes unsaturated
when a key is depressed. The indication of whether the
key is depressed or not is determined by the change in
mutual inductance between a sense and a drive winding.
Applying a current ramp to the drive line results in a
voltage pulse on the output. V=L (DI/DT).

The keyboard switches are scanned by means of a multi-
plexer and a decoder driver (both driven by a current
source; the multipliplexer scans the rows. When a key is
found to be depressed, the scanning of the keys is
stopped until the keyboard is read, and the key is
released.

Counter U5 determines which column is selected by de-
coder U4. This counter changes state on the trailing
edge of LPSYN after a complete row scan by counter U6.
U4 selects a column, and on the leading edge of LPSYN
a ramped current is applied to a node connected to all of
the columns. The column selected is determined by the
decoder output which is low at the time.

The output of each sense line drives integrator U7/U9.
When a key is depressed and theramped currentis going
through its column, the integrator receives a positive
voltage pulse on its input. This results in a low-going
output which is detected when multiplexer U8 selectsits
row. The row detected is determined by counter U6.
When a key is detected, feedback is used to increase the
bias on the common node of the integrators. This creates
hysteresis, so less input is required to have a valid out-
put. It also ensures that multiple readings of the switch
will not occur due to small vibrations when the switch is
pressed or released.

The output of U8 will go positive when the switch in the
selected row and column is depressed. This positive
pulse triggers monostable Ul. The output of Ul disables
the clock to counter U6 preventing further scanning.
The output of Ul is also used to indicate the key-down
condition. The negative transition of the inverted output
of U1 sets new key flip-flop U3B which indicates that a
new key has been detected and has not yet been read.
The U3B output prevents scanning until the keyboard is
read. After the keyboard is read, the LRDKB line is
pulsed low. This sets read key flip-flop U3A which clears
U3B. As long as the key is held down, monostable U1 is
continually retriggered. Approximately 14 ms after the
key is released, Ul times out and enables LPSYN to
continue scanning if the key has been read and U3B is
cleared. LPOP, in a similar manner to LRDKB, clears
the new key flip-flop during powerup.
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Figure 8-10. Service Sheet 5, Keyboard Assembly A12 (Sheet 1 of 2)
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